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a Introduction 


The Music SOO is an exciting breakthrough in computer-based 
music synthesisers. it offers you a vast range of exciting 
sounds and facilities, without you needing to be either a 
computer programmer, or a music scholar. 


reating 
ary 


The Music 500 makes it easy by providing a novel way of c 
different sounds and notes. All the standard devices nece 
in music composition are made as @ possible to use, 
whether you are typing directly at the keyboard, or camposing 
something for playing later. 


SY AG 


Here are some of the facilities you have at your disposal: 


»~ Seven pasition stereo output 

-~ Up to sixteen nates can be played at once 

» Thirteen programmable preset waveforms 

=» Thirteen programmable envelopes, plus any you build your 
~ special effects including ring madulation, frequency 
modulation, synchronisation and phasing 

= pitch variation, either large or infinitesmally small 

~ individual volume cantral of each component of each instrument 
= up to 8 independent performers can play at once, plus keyboard 
command 


The Music SOO is controlled by words letters and numbers typed 
in at the keyboard which constitute the s Own language 
called AMPLE. With even a small vocabulary, and a smattering of 


grammar, you can make use of many of the S00'’s facilities. 


The Music Ouges the BBC Microcomputer toa control it, and to 
nt AMPLE ta you the us » good quality amplifier and 
rs conmected ta the 5006's audio output completes the 
Enjoy yoursel#! 


About this manual 


The Husie SOO User Guide takes you through the system in three 
stages, the first gets you started, the second is a Tutorial, 

and the third stage explains the more advanced features of the 
Music S00, The reference section at the back contains @ 
dictionary of AMF 


Conventions used in this manual are as follows: 


Urdinary text appears like this. 

Emphagised text appears like this. 

Words etc. typed at the keyboard, AMPLE words and anything which 
appears on the screen appears like this. 

Words like RETURN refer to the key on the keyboard, as opposed 
ta the letters RE TUR N. 


Screen display 


The normal sereen display you will use is the Teletext display, 
or MODE 7, on the BEC Microcomputer. In this display made, the 
keyboard cters C J * appear as ¢€ 3 ? on the screen, and thus 
appear as *& in this manual. 


=a Installation 


Checklist of items 


The Music S00 box contains the following items, including this 
books 


- The Mute 500 synthesiser unit, with a captive mains lead. 
~ A cassette, containing the ANFLE language and some 
demonstration music. 

" @& guarantee registration card. 


Other equipment you will need 


~ A BEC Microcomputer madel & 

- A monechroame moniter. 

~ & suitable sethe recorder, and connection ta the BEC 
Microcomputer. 

- A good quality stereo hi-fi amplifier, or sterea monitor 
amplifier. 

«~ A good quality 
the amplifier. 
(ask your dealer to provide you with this lead, which should 
have a five pin DIN plug at one end, and a suitable cannectian 
for your amplifier at the ather.>) 

» & pair of speakers or headphones to plug inta the amplifier. 


the Music 200 


creaned audio lead ta cornme: 


Choosing loudspeakers 


Your loudspeakers may be subjected ta same heavy treatment. 
Make sure that your speakers can handle the full power of the 
amplifier, or el keep the volume low. 


Checking the computer 


Before comnecting the Music S00 ta your BBC Microcomputer, check 
the following conditions on your BBC Microcomputer: 


= Operating System This should be version 1.2. Type 
#HELP RETURN 
To display the version number. 


« Second Processors Any Second Frocesser must be switched off.. 


Connecting the Music S00 


With everything turned of f, plug the flat cable from the Music 
SOO into the socket marked ‘1MHz Bus! an the underside of the 
computer. This is illustrated below. Make sure that the arrow 
mark on the cable connector aligns with the arrow on the ‘LMHz! 
Bus connector. 


1MHz BUS SOCKET 


Made in Britain by 
Acorn Computers Ltd. 
to comply with BS4 15 Class 1 
Audio Output Designed by Hybrid Technology Ltd, 


1MHz Bus 


i 


34 WAY RIBBON CABLE 


Connect your atte player to the computer via the sacket 

marked ‘Caggette’, and conne a TV or monitor to the relevant 

video output on the computer. 

Connect the amplifier audio lead be Music SOO five pin 

DIN socket and the input to your # o amplifier. The input you 
choose on your amplifier showld be a ‘line level! input such as 
‘Aux, "TUNERS, "TAPE PLAYBACK? = not a ngitive input li ‘GRAM , 
‘PHONO! , ‘MIC! ete. 


Conmmect the speakers to the amplifier, 
prefer). 


The complete aystem should lo 


hing li 


(or headphones if you 
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Switching on and testing 


With 
Ae ty 


thoh everything on. 


#BASIC RETURN 


inte BAS than 


a" 


*#TAPE RETURN 


few aris the Music inte the 


© te player, and type 


(Q) side uppery 


CHAIN “AMPLE” RETURN 


Press the FLAY button on the cassette, and wait while the Music 
S00's language (AMFLE) Loads. When this is complete, the program 
will run, and the following message will appear an the screen: 


AMPLE Model BCE Version 1.0 

{C) 1984 Hybrid Technology 

a 

The 4 sign indicates that the Music 30 is ready to receive your 
instructions, and you can now stop the tape. 


Disc transfer 

At the very beginning of the cassette is a short program called 
"TAPEDTISO". This program is to enable you to copy the complete 
contents of the tape onta cise. To do eo, insert a formatted 
blank disc into your disc drive, and from BASIC type 


CHAIN "TAPEDISC” RETURN 


and press the FLAY button. When the pro 
start copying straight away. 


ram has loaded, it will 


Testing 

Type in the following to generate a continuous tone: 

SOUND SCORE C RETURN 

Increase the amplifier volume until you hear a tone through both 


loaudsp f 
Tf you hear nothing, check thats 


~ the amplifier is switched to the input you 
= the flat cable to the computer has been pl 
y round 

~ the lead from the Music Soo to the amplifier is the right type. 


are using 
clooin the right 


Naw pre 
chapter. 


ESCAPE to silence the Music 300, and turn to the next 


= Demonmstration pieces 


As you have seen, side ‘A’ of the cassette contains the AMPLE 
language. Side ‘HR? contains a numbe of pieces of music already 
written for the Music 500, and apart from their entertainment 
value, they should serve to show some af the capabilities of the 
machine. 


First, turn the cassette over to side ‘'B' and rewind the tape back 
to the beginning. Type 


"index" LOAD RUN RETURN 


This displays a list of the names of the demonstration pieces on 
gide ‘ER’, 


To listen to any of these, type the name of the piece, (note 
there are no capital letters) in quotes, followed by LOAD RUN, 
press RETURN and start the tape. For example 


"popcorn" LOAD RUN RETURN 


will play the piece entitled ‘popcorn? on the cassette. 


4 Getting started 


Introduction 


In this chapter, we will start using the Music 300 by trying out 
some sounds and some simpl® tunes, and learning a few basic 
rules. Dontt expect tom much in-depth explanation here, as this 
is the job of the Tutorial section later. If you don’t understand 
any of the musical terms you find in the rest of the manual, 
you'll find a Glossary at the back, 


From now on, you must remember to type RETURN at the end 


Notes 
lines entered. 


ot 


Please insert the cassette into your cassette player on side ‘A’, 
and type 


“preseti" LOAD RUN 


and start the cassette near the end of the AMPLE file aon the 
tape. This gives the Music 300 some predefined envelopes and 
waveforms, which you will need shortly. 


###% typing SOUND RETURN will mostly restore the Music S00 to 

its condition on startup, do this whenever you are totally 
confused, or after listening to gone af the demonstration pieces 
BEFORE comtinuing. If this does not work, type AMPLE RETURN 
which will completely reset everything toa the startup state. 
However, if you do this, you will need to reload the “preseti" 
file again. 


Playing some notes - I 


Fart Il of this section can be found in the next chapter. 


Going up and down 
Type 
SOUND SCORE 


io 


Tris gets the S00 ready to play some simple music. Naw type 
CDEFGABC 


You will hear a sequence of notes play one after the other, 
going up in pitch. This is the scale of C major, starting at 
middle C and ending at the C one octave above. If you are 
unsure about any of the words in this sentence, turn to the 
Glossary which shows part of a piana keyboard, and will be of 
help. 


Netice that the last note is still sounding. Type 
* 


and the note is silenced. The * symbol stands for @ ‘rest’! which 
is a silent note (net a break in the music?. Now type 


bagfedc* 


This time the notes qo down the ®, and because you typed a 
rest at the end, the music stops sounding. Putting all this 
together in ome line: 


cDEFGABCbagfedc* 


this is what an up-and-down scale in C major looks like. So, to 
play a note higher in pitch to the Last one, enter upper case 
letters, and to go down in pitch enter lower case letters. Try 
this: 


CDbCD EFede DcbCt 


This plays the first part of ‘God Save the Queen’, with all notes 
the same length, and with no repeated notes. 

Note the spaces « these have no effect at all, and so can be used 
to ‘section off? parts of the tune on the screen. 


Fixing the pitch 


To make sure that a note plays at a particular pitch which isn’t 
dependant on the last mote, the + word fixes the pitch. It is 
used with a number before it, and the number determines in which 
octave the following note is to play. The middle octave is 0, 
negative numbers are lower octaves, and positive numbers are 
higher octaves. For example: 


Orc is middie C 

Orc is the © below middle C 
1:6 is the G above middle C 
-21e a low E 


4i 


Tunes should normally start with an ockave setting, otherwise 
the previous note played may affect in which actave your tune 
starts. 


The one exception to the upper/lower case rule is repeated 
notes: if a note is repeated with the same case, it always plays 
the same pitch. To improve on our national anthem: 


O:CCDbCD EEFedc Dcbt* 
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Varying the note length 


The length of notes is set by the , ward. This word requires a 
bumber in front of it, and this determines the length. When you 
first start playing notes after SCORE, the length is 
automatically set to 48. Now let's try to imrove our national 
anthem: 


O: 48,CCD 72,b 24,C 48,D EEF 72,2 24,0 48,c DebCt 


Remember that the spaces shown have absalutely no effect. 


Tying notes 


An alternative to specifying new note lengths all the time is to 
‘tie! short notes together to make long ones. The tie word is /, 
and has the following effect: 


24,C/ * will play a © with the same Length as 48,C * 
e4,C// * will play a C with the same length as 72,C * 
Now we can simplify our example: 


O: 48,CCD 24,6//,C 48,D EEF 24,e//d 48,c Debtt 


Sharps and flats 

To play a sharp note, precede it with a +, and to play a flat 
hote, precede it with a-. Sea #C is C sharp, and -D is D flat 
(hoth the same note!). Here are two ways of playing all the 
semitones in arn octave: 

Or C+CD+DEF+FG+GA+ABC4 

O:C-DD-EEF-G6-AA-BBCt 


NS: Sharpening and flattening a note like this ONLY affects that 
note, sa 


Cg-ec Cgo-ect 
is not the same as 
Cg-ec Cgect 


Sharpening and flattening all occurences of a note is dealt with 
in the Advanced AMPLE section under Key stgnature. 


13 


Changing the sound 


Starting up 


So far we have used one very simple sound for playing notes. 
The power of the Music S00 lies in the wide range of sounds it 
can produce, and these can be created and controlled with sound 
words. To start off creating some new sounds, and to provide 
you with a continuous tone to work with, type 


SOUND ON GATE 


and you will hear the tone. The SOUND word sets the sound to a 
basic starting state, and ON GATE turns the sound on = similarly, 
OFF GATE turns it off. 

To silence the sound quickly, you can press the ESCAPE key. 


Changing the pitch 
With the sound on, enter 
100 PITCH 


Alternatively, you can continuously range up and down the PITCH 
numbers by using a special command ~ SCAN. Type 


SCAN PITCH 


The pitch resets itself ta middle C (PITCH no. 0), and the 

number is displayed on the line below. To scan up and down in 
increments of one unit, use the ‘colon’? and ‘close square bracket’ 
keys. To scan in increments of 10 units, use the ‘'@' and ‘open 
square bracket! keys. To finish scanning, and leave the pitch at 
the value displayed (and heard), press RETURN. 


Changing the tone 

Changing the tone is done by using the WAVE word. The tone is 
governed by the waveform of the sound, and there are fourteen 
ready-made WAVES, and the one you can hear at the moment is 
number 0. To change the waveform, type 


3 WAVE 


The sound changes tone to WAVE number three. SCAN can be used 
again for speed, so type 


SCAN WAVE 
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The original WAVE, rumber 0 is selected, but using the ‘calen'’ and 
‘close square bracket’ keys shows you what the others sound like, 
Again, press RETURN to leave scanning. For best affects, keep 

the pitch number at around ~200 while you scan through the WAVEs. 


Stereo positioning 

fhe stereo position is currently in the middle, but it can be 
shifted to either side by the POS word. The number entered 
before POS determines the position, from -3 (extreme left) ta 0 
(middle) to 3 (extreme right. The PIS word can also be scanned 
with SCAN. Try typing 

~3 POS 

2 FOS 


ate. 


Volume 

To alter the volume of the sound, use AMP. This takes numbers 
from Oo to 128 (loudest), although the useful range starts at 
about 100 upwards. Thus 

90 AMP 

reduces the volume, and 


128 AMP 


restores the volume to the normal maximum level. §CAN works 
with AMP as well. 


Playing tunes with the new sound 
Now that you've created a more complex sound, type 
SCORE 


and enter a sequence of notes to try out the new sound. You can 
make any changes you like to either channel by typing them in. 
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Summary 


The ESCAPE key 

Fressing ESCAPE will immediately silence the Music Sac, 

However, it is better practice to end a sequence of notes with a 
Bs 

SOUND and SCORE 

Entering SOUND restores the sound type. SCORE resets the note 
lengths to the standard ‘startup? values. To think of SOUND and 
SCORE as being two independent ‘states’ is mistaken. Once bath 
commands have been entered, ié 

SQUND ON GATE 


to generate a tane to monitor the building of a new sound, and 


SCORE 


to enable you to play notes, you can freely interchange between 
changing the sound and entering nates. 


How the commands are obeyed 


You will have not 
ins 
example 


ead by now t 
ion by adding its effe 


the Mus BOO ohays an 
to what has gone before. For 


1 CHAN -100 PITCH 
t CHAN S WAVE 
1 CHAN 100 AMF 


is the same 


aS 


1 CHAN -100 PITCH 
S WAVE 
1o0 AMF 
is the same as 


1 CHAN -100 PITCH 5 WAVE 100 AMP 


because having specified ct 


nel mumber t, all following 
instructions will itomatically be applied t rant dountil 
you Specify a differant yannel mumber. Heiss ", you will have 
to specify the channel again after pl ng note 


16 


The order within an instruction 

You will also have naticed that you enter the number first, and 
the instruction the number refers to second. This is true for 
all AMPLE instructions, whether the particular value is a number 
or a word. 


All commands are always entered in upper case, sa CHAN cannot be 
netered as Than or chan. 


Spaces 

Mostly, Spaces can be inserted into what you type, or left out. 
Their main use is to make the displayed text readable. The only 
exception to this is where two AMPLE words without a separating 
space may make a third ward, for example 


ALL CHAN SCAN PETCK 


will allow you to change the pitch en all the channels currently 
in use, but 


ALL CHANSCAN PITCH 


will give an error message, because CHANS is also an AMPLE word, 
and in this context, the above instruction is invalid. However, 


1 CHAN -100 PITCH 5 WAVE 100 AMP 

can be antered as 

1CHAN -100PITCH SWAVE 1LOOAMP 

or 

1CHAN “i100 PITCH SWAVELOOAMP 

and so on. 

This chapter should serve to give you a small taste of the Music 
O's capabilities. The next chapter will take you through many 


more facilities, and answer the questions you probably already 
have after after reaching this point! 
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TUTORIAL SECTION 
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7 Introduction 


Starting the language 


Having loaded the language from cassette, = see chapter 2 = you 
should see the following startup message 


AMPLE Model BCE Version 1.0 
(C) 1984 Hybrid Technology 
% 


Now type 
“preseti" LOAD RUN 


and press the FLAY button on your cassette player. When loaded, 
{the 4% prompt reappears), stop the cassette. This loads the 
preset wavforms and envelopes. Remember that if you press BREAK 
or type AMPLE RETURN you will need ta load these in again. 


Instruments, parts and players 


If you imagine 4 group of people playing musical instruments, 
they consist of: 


Flayers 

Farts 

Instruments 

Each person is a player who may be playing a different set of 
notes at different times to the other players. He will not 
necessarily be playing the same sound continuously, eg a 
violinist may be using his bow sometimes, and plucking the 
strings at other times. 


The Music S00 works in the game way. Starting from the bottom 
level up, 


& mumber of CHANnels are used to build a particular instrument 
That instrument is given to a VOICE 
One VOICE = of more » is given to a PLAYER 


When the Music 500 is first switched on, various decisions are 
automatically made@ for you. You have at your disposal a PLAYER 
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with one VOICE having two CHANS. This saves you the effort of 
having to define these before you can start producing sounds. 
This chapter deals with simple sounds, and will only be using 
the ‘default! settings of ome PLAYER, one VOICE and two CHKANnels, 
but the explanations which follow are based on your awareness of 
these categories. 


Key functions 


Here is a brief description of the effect and uses of keys on 
the BBC Microcomputer keyboard. 


RETURN Executes the line just entered 
ESCAPE Silences the Music 300 


DELETE Deletes the character before the cursor 
COPY & cursor keys Line editing 


CTRL U Scraps the current line before RETURN is pressed 
fO = £9 Should be used to store cammonly used commands (see the 
Bac 


Microcomputer User Guide for details? 


BREAK Reburns computer to BASIC. Den't hit BREAKS 


SCANNING KEYS 
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& Playing some notes — IT 


The section entitled Playing seme notes in the previous chapter 
gives a detailed account of the up/down note system, rests, 
fixing the pitch, varying the note length, ties, sharps and 
flats. ff you have not grasped thease points, please read the 
section again. 


tn addition to the above, here are some more mu 


Le words. 


Moving octaves relative to last note 


To move either up or down an octave relative to the previous 
note, use the words > and <¢. For example, here is a run of 
three notes repeated aver three octaves using the : pitch fixing 
word 


15, -iiEde O:Ede lsEde * 

Now the same thing using the > word 

15, -tsEde >Ede >Ede * 

The same applies to the ¢ (relative octave down) word 
1scDE OrcDE -1:cDE + 

can be written 

1iCDE <cDE <cDE * 


To get a miltiple octave jump, use >>, or <<< etc. 


Changing the tempo 


The tempo of a complete piece of music can be increased or 
slowed down by the TEMPO word. The advantages of changing the 
tempo will be more apparent after a little practice. Individual 
notes can be have their length changed relative to each other, 
as in ‘Frere Jacques’ below 


48,-2:CDEccDEcEF 96,G 48,eF 96,6 24,GAgt 48,ec 24,GAgt 
4B, ,eccgl/Cgl/* 
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Tf you wanted to speed this up, you could change all the note 
lengths, but this be very tedious. The TEMPO word is used 


instead. 


The initial value of TEMPO is 1000, and dividing by two will 
double the speed as multiplying by two will halve the speed. 
Maximum and minimum values are 26 to 65935. So, in our example, 
to increase the speed a little, 


700 TEMPO 
48,-2:CDEccDEcEF 96,6 48,eF 96,6 24,GAqt 48,ec 24,GaqF 
48 ,eccgh/Cgqlst 
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8 Storing the words 


Up to now, whatever words you have typed in have been executed 
immediately after pressing RETURN. Wot only this, but after you 
have executed the command, you have to type it in again {or use 
the cursor and COPY keys if it’s still on the screen) to repeat 
it. 


Storing a sequence of words is dome by starting each line you 
type in with line number followed by a Fulistop. So you can 

enter ‘Frere Jacques’ as follows (where you break the line is 
arbitrary) 


10,SCORE % Frere Jacques 
20.48,-2:CDEccDEc 

30,€F96,8 48,eF 94,6 
40.24,6Agf48,ec 24,GAgf 48,ec 
50.cgC/Cgl/* 


Notice the % sign half way through line 10 
the rest of the line to be ignored by AMPL 
to be included. 


which will cause 
allowing comments 


Listing the stored words 


The effect of the line numbers is to stop each Line from being 
executed after you have entered it, and to store the complete 
contents inside the computer. 

To prove this, type 

LIST 

and the above lines are displayed, showing that they are indeed 
stored inside the computer. Remember that nothing has been 


executed yet, the listing ahove is simply text stored somewhere 
inside the computer. 


Executing the stored words 


To execute it, type 
RUN 


24 


This has the same effect as if you had typed in the wards 
directly, and the tune plays. To play the tune again, type RUN 
RETURN again. 


Editing the listing 


To add a new line, decide where in the list of words you want 
the new command to be executed, and choose a spare line mumber. 
For example, ta insert another comment on a line by itself 


15. % An extra comment 
Now LIST again, and the result should be 


10, SCORE “Frere Jacques 

15.4% An extra comment 
20.48,-2:CDEccDEc 

30,EF96,6 48,eF 96,6 
40.24,GAgf48,ec 24,GAgF 48,ec 
50.cgC/Col/t 


To make any changes within a line = retype the line ar, type LIST 
RETURN, and use the cursor and COPY keys ta locate and copy the 
line(s) and make changes in the process. 


If you run out of spare ‘in-between? line numbers, type 
REN 


and the line numbers will be renumbered 10, 20. 30. 40. and so 
on. 


Line can be completely deleted by typing in the line number 


including the fullstep and pressing RETURN. (This actually 
replaces the existing line with no text.) 


Text anly! 


Remember th 
made are ¢ 


at until you type RUN RETURN, any changes you have 
11 merely changes to the text stared in the computer. 


Erasing stored text 
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The word CLEAR is used to clear the stored text from memory, so 
you can start a new listing without having to delete all the old 
line numbers one by one, 


Loading and saving listings 


Having built up a sound, a note sequence or both, it can be 
saved to cassette. This allows you to build up a library of 
complete compositions, interesting instruments to be used in 
future compositions, (and for the more advanced = your own 


waveforms and @nvelopes). The command to do this takes the form 
“name" SAVE 
Where name is any word which obeys the rules for filenames 


on the cassette filing system + if in doubt refer to your BBC 
Aierecomputer Urer Guide. 


Loading a file off cassette is done by typing 
"name" LOAD 


and this will replace any listing currently in the computer with 
the loaded one. 


Using the example below, 


10, SCORE %Frere Jacques 

15. % An extra comment 

20. 48,-2:CDEccDEc 

30. EF96,8 4B,eF 96,6 

40. 24,GAg#48,ec 24,GAgf 48,ec 
50. cgC/Cgl/t 


Type 

“frere" SAVE 

and record it onto cassette in the normal way. Type CLEAR 
RETURN to remove it from the computer memory, and LI8T RETURN 

to prove that it no longer exists. Now rewind the tape to the 
beginning of where you loaded the file calied frere and type 
"trere" LOAD 

and press FLAY. When the 4 prompt reappears, stop the tape, and 


List it. To play the piece, (it's stored in the computer as 
Nonm-executed text - remember ?), RUN it. 
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i=] Changing the sound 


Starting up 


In the previous chapter we only used the default sound for 
Playing notes. To start off creating some new sounds, type 


SOUND 


and press RETURN. Th sets everything back to when you first 
loaded AMPLE into the computer, regardless of anything you may 
have typed im so far. 


Initial conditions 

When you first start up, or after typing AMPLE, you have by 
default 

~ One voice 


« Two channels, anly one of which i switched on at maximum volume 


und word 
hannel mum 


Any 
and 


you type non in wall affect verce number one, 
ro oone, 


To provide a continuous sound, voice mumber one has to be pub on 
‘standby’ for being subsequently switched on, and beth actions are 
carried ou by typing 


1 VOICE SOUND ON GATE 


The 1 VOILE in this case isn't necessary, because the startup 
condition is a single vaice, so 1 VOICE is automatically implied. 


You will now hear a tone. ‘ON GATE 
Make notes sound.) 


f used by music words ta 


Simple sound words 
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Changing the pitch 

Now enter 

1 CHAN 100 PITCH 

The pitch should jump up. Its normal value is 0, or middle C. 
Again, the music words use this to set the piteh of the notes. 


Try different values of PITCH = positive and negative. The 
limits are ~1024 ta 10% and a complete actave is 1?2 units. 


Alternatively, you can continugusly range up and clown the PITCH 
numbers by uging another sound word = SCAN. Type 


SCAN PITCH 


(1 CHAN fs implied.) The pitch resets itself to micdedle C (PITCH 
na. 0), and the number is displayed on the line below. To scan 

up and down in increments af one unit, use the colant and ‘close 
aquare bracket’ keys. To scan in increments of 10 units, use the 
‘@> and ‘open Square bracket! keys. To finish scanning, and leave 
the pitch at the value displayed (and heard), press RETURN. 
Please refer to the Glossary far the SCAN keys. 


te 


Changing the tone 


Changing the tone is done by using the WAVE word. The tone is 
governed by the waveform of the sound, and there are fourteen 
ready-made WAVEs, and the one you can hear at the moment is 
number 0. To change the waveform, type 


3 WAVE 


The sound changes tone to WAVE mumber threes. SCAN can be wsed 
again for speed, so type 


SCAN WAVE 


The original WAVE, number 0 is selected, but using the ‘colon’ and 
‘close square bracket? keys shows you what the others saund like, 
Again, press RETURN to leave scanning. For best effects, keep 

the pitch number at araund ~200 while you seman through the WAVES. 


Stereo positioning 


The stereo position is currently in the middle, but it can be 
shifted to either side by the P08 word. The number entered 

before FOS determines the position, from -3 (extreme left) to 0 
(middle) to 3 (extreme right. The POS word can also be scanned 
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with SCAN. Try typing 
-3 POS 


2 POs 


Volume 


To alter the jlume of the sound, wu 
from GO to dt Chouel 
about JQ upwards. Thus 


AMP. This tak 
» although the useful range 


5 Numbers 
arta at 


90 AMP 
reduces the volume, and 
128 AMP 


restores the volume to the normal maximum level. SCAN works 
with AMP as well. 


Two sounds together 


Up to mow, you have only beer using one ‘channel? of sound on 
voice number one. There is another ‘channel’ available but not 
doing anything. The channel you're using, number one, is normally 
already turned om and at maximum volume. The second channel 
jentt. So type 


2 CHAN ON GATE 128 ANP 


This turns on channel 2, and sets the volume to maximum. You 
will now hear channel 2 (waveform number 0 of course), and in 
the centre stereo position. Mote that any words you type now 
will affect channel 2 only. To change anything on channel 1, 
type 


1 CHAN 


first, followed by your instructions - either on the same line, 
or after RETURN. 


Now let’s start again, and with what you've done already, you can 


experiment with two channels and their effect on each other. 
Type 
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SOUND 

1 CHAN 3 WAVE 

-400 PITCH ON GATE 

2 CHAN ON GATE 128 AMP 
S WAVE -400 PITCH 


nae = 


What your t ie hwo channe playing at exactly the same 
@aoand in the middle s oO position. Anything 


will affect the second channel until you enter 1 


i) 


you type 
CHAN. So type 


3 POs 
1 CHAN -3 PQS 
This shifts channel 2 to the right spea 
left speaker. 
Now restore them to the middle again by typing 


re, and channel tf toa the 


0 POS 
2 CHAN 0 POS 


Shifting the frequency slightly 


The word OFFSET works rather like the PITCH ward, but allows you 
to shift the freque lightly. 
Shifting the frequency of ome channel in nota another 
channel when both are originally at the same pi h, produces a 
very interesting effect known as ‘phasing’. Type 


200 OFFSET 


to offset the frequency of channel 3. Tf you want to find out 
what different values of offset da, type 


SCAN OFFSET 
and use the up/down keys to continuously vary the value. 


Try changing the pitch and waveforms of either channel. 


Shifting the pitch 


Every channel can be shifted im pitch by using the SHIFT word. 
For example 
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2 CHAN 192 SHIFT 
Type SCORE RETURN and play some notes. 


Gs SHIFT can be used to shift the pitch of musical motes, and 
can be used with the voice, 80 


Group words 


In the last example above, you may have realised another 
powerful feature of the Music 800, which is that the PITCH POS 
SHIFT AMP words can be applied ta the complete instrument as a 
whole, aS well as to individual channels = by giving commands to 
the voice. 


Storing sounds 


Saund words can be 
build a seund you 1 
with Frere Ja 


in ly the same 
and ent it with line 
wes, and stare it on caseethe. 


LO, So 
you did 


Playing tunes with the new sound 


Now that youtve created 


nore camplex ne, hype 


SCORE 


and enter a 
make any chang 
them in. 


nee 


can 


of mot. fa try out the new sound. You 
you like ta the . or channale by typi 


Using envelopes 


You can 
ivolume) or 


a wri erivedle 
within i 


change the amplitude 
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Amplitude Envelopes 


The amplitude envelope is the shape of the note - how fast it 
builds up when the note starts, whether it di way while the 
note is held, etc. Useful shapes inely organ-like, where the 
amplitude is constant throughout the no and percussive, where 
it decays to sero immediately, giving a ruck or plucked effect. 


Many different shapes can be created by varying a basic shape 
called ADSE. This stands for Att y Gustain Release; the 
four parts that make it up. Te this: 


NOTE DURATION REST DURATION 


— St 
ON 
GATE 

OFF 
a 
> 
= 
Sy 
a 
= 
< SUSTAIN 

LEVEL 


TIME ————» 


Martane pecay TIME res se we 


RELEASE TIME 
TIME 
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The attack segment is the build-up at the start of the note. It 
follows on immediately into the decay seqment, which falls to a 
sustain level. When the note goes off, the release section 
takes the amplitude down toa zero. 


To create an ADSR, type: 


1 EMOD ADSR 


EMOD sets which one of the iS envelopes stores is to be 
modified; in this case we are going ta put the new envelope in 
number 1. 

To play the envelope, type 


SOUND 1 AENV SCORE 


followed by same notes. We can now vary the parameters of the 
ADSR. Lets start with the sustain levels 


0 SUSTAIN 


: the amplitude die away to sero when the note is held, 
like a piano. The time it takes to do sa is cantrolled by 
DECAY. We can SCAN this along with some motes to show the 
effects 


48, SCAN DECAY Ct 


Press 2 to increase the decay time and play the note, The 
number is the decay time in centiseconds. 


ATTACK sets the build-up time of a nate after are Ta make a 


soft start to each mote, try 


20 ATTACK c*G*c*G* 


The release section is only heard when a mote is followed by a 
Bt. It works lik ve but stain level, 
or whatever level the erv i when the note ends. 
To hear its effect, raise the sust 1 level to maximum by 


127 SUSTAIN 
and type 


200 RELEASE C* 


You will hear the note die away over the period oF 


Envelope definitions 
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Like sound words working on the current channel, envelope words 
work oon the current envelope set by EMOD. This is independent 
of the envelope used by a channel, set by AENY, sO you can have 
a group of channels envelopes, and switch 
between them to ma 


ADSR is a bit like SOUND, setting the envelope to an initial 
state. Some of the preset envelop are not made with ADSR so 
do not try to modify them, and be sure to get on@ up with ADSR 
if you want to define your own. 


To use a new envelope in a piece, you puk the ADSR words that 
create it inte a word to make an snvelope definitian. For 
amp le 


“dong” € ADSR 100 DECAY 90 SUSTAIN > 


This is then usec to set up a particular numbered anvelape, 
which can be selected as normal for any channel. 


3 EMOD dong % create dong envelope as number 3 
1 CHAN 3 AENV % use it on channel 1 
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Pitch Envelopes 


the pitch of a sound automatically, adding 
hich by the sound words PITCH and SHIFT to create 
ans within motes. 


nd of pitch envelope 
up and dawn betw 


as AD 


a repeating triangle shape 
wo levels. CYCLE this wp 
han have additional words 
numbers; the period of the 

cs like: 


ff 


and the depth. 


of the wavete 
peedetingd pit 


i 


up one af the 
or 2 2] For example, trey 


this 


cll INGERT CYCLE DIAGRAM 151) 


DEPTH 


] 
TIME > \ 
\ 


+ 
PERIOD 


The cycle restarts on each gate on (each nate start). 


Try auk this rip has 


2 EMOD 500 50 CYCLE 


It programs envelope © z 
(S seconds) ancl a distance of 
normal pitch. The result 


ith a period of 300ca 
s above and below the 
n-type sounds 


a wailing sir 


SQUND 2 PENY ON GATE 


You can try playing music using this envelope if you Li 


ON EBIG amplifies the pitch envelope by a factor of four, so 
that within CYCLE’s maximum depth of 127, you can produce very 
wide sweeps. OFF EBIG returns to the normal scale factor. 


is vibrato, 
Using 
ye. Here's 


A cycling pitch anvelope much more ¢ e 
examples of which are amon . the preset 
CYCLE, you can specify the period and depth precis 
an example of twa vibrato’s used together: 


1 EMOD 32 3 CYCLE 
2 EMOD 34 2 CYCLE 


"chorus" € SOUND 1 CHAN 1 PENV 2 CHAN 2 PENV 128 AMP > 
chorus SCORE gDct 
They have slightly different depths and periods, soa the two 


waveforms shift around relative to @ach other, producing a 
chorus effec. 


Summary 


The ESCAPE key 


Pressing ESCAPE will immediately silence the Music S 
However, it is better practice to end a sequence of notes with a 
s. 


SOUND and SCORE 

Entering either SOUND or SCORE restores the sound type, and note 
lengths to the standard ‘startup’ values. To think of SOUND and 
SCORE as being two independant ‘states! is mistaken. Once both 
words have been entered, ie 


SOUND ON GATE 


36 


to generate a tone to monitor the building of a new sound, and 
SCORE 


to enable you to play notes, you can freely interchange between 
changing the sound and entering notes, for example 


SOUND ON GATE 

2 CHAN ON GATE 128 AMP 20 OFFSET 
ALL CHAN 4 WAVE 

SCAN PITCH 


SCORE 

2124, CEDFEG4 
1CHAN -3 POS 
2 CHAN 3 POS 
~1124,CEDFEG* 


How the words are obeyed 


You will have noticed by now that the Music 500 obeys an 
ahruction by adding its effect to what has gone before. For 


2 CHAN -100 PITCH 
2 CHAN 5S WAVE 

2 CHAN 100 AMP 
is the same as 
2 CHAN -100 PITCH 
3 WAVE 

100 AMP 


is the same ag 


2 CHAN -L00 PITCH 5S WAVE 100 AMP 


anne ld mumber 
aLiy be applied 
mel muminer. 


ving specifi 
will autom 
a different char 


following 
ta channel io until 


The order within an instruction 


You will a 
thea inst 


have noticed that you enter the number first, and 
ion the number refers ta second, This as true for 
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all AMPLE instructions, whether the particular value is a number 
or a word. 


411 AMPLE words are always entered in upper case, so CHAN cannot 
be entered as Chan or chan. 


Spaces 


Mostly, spaces can be ingerted inta what you type, or left out. 
Their main u is to make the disp fac] text readable. The anly 
tian to this is where two AMFL words without a separating 
space may make a third word, for example 


ALL CHAN SCAN PITCH 


wili allow you to change the pitch on all the channels currently 
in use, but 


ALL CHANSCAN PITCH 


will give an error message, because CHANS is an AMPLE word, and 
in this context, the above instruction is invalid. However, 


2 CHAN -100 PITCH 5 WAVE 100 AMP 

ean be entered as 

2CHAN ~100PITCH SWAVE 100AMP 

or 

2CHAN “100 PITCH SWAVELOOAMP 


and #0 on. 
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> Defining words 


Introduction 


In chapter %, we discus how to store a sequence of words in 
the computer's memnary, gave it to casset Another vary 
powerful feature of AMPLE is the ability to detine yo own 

them away in a library of your own definitions. 
defining your awn words apposed ta the 
have been using are as follows 


“nore than on 


2 word can be defined and held in memory 


= user defined words can be called from within other user defined 


wor chs 
»~ each user defined word 
standard AMF 


stored not as t 
word, ie ready for immediate « 


Dy but like a 
cukion 


Words can be defined ta ca 
youu awn w 


sist of note sequences, instruments, 
ave or envelope definitions 


Defining one line words 


F 


type SOUND RETURN to reset everything. Wow type 


"scale" € SCORE ~1:CDEFGABC4> 


C major as scale, and the definition 
€oand ends before the >. 


If you type SHOW 


The word scale is digpia 


SOUND scale 


Now define another word to hold a 


"tone"¢SOUND 1 CHAN 2 WAVE 2 CHAN 128 AMP 2 WAVE 20 OFFSETS 


This defines the sound as tane, and the definition begins after 
t ¢ and ends before ti >. Yype SHOW RETURN agair and nekice 
that you now have two war Scale amd tone. Now + 


tel 
a 


tone scale 


to get the full effect. Now try defining more sounds, and use 
each af them with scale. 


Defining words with line numbers 


Many word definitions won't work unless they are entered as 
lines. This is where we can go back to the line 
numaering technique. Remember that everything muz be line 
numbered, including the name of the word. So far example, aur 
Frere Jacques piece could be entered ag 


5."#i" € 

10, SCORE 4Frere Jacques 

15. % An extra comment 

20, 48,-2:CDEccDEc 

30. EF96,6 48,eF 96,6 

40. 24,GAqf46,ec 24,GAgf 48,ec 
50, egf/Cgl/t 

40. 9 


Line S. contains the name of the word, and the € character 
states that a word definition called "fj" is to be defined. 
Line 60, contains the 9 chanaracter which ends the definition. 


Because any definition is stored ready for execution, and net as 
text, the lines must first be translated from text into the 
cerresponding instructions. Sea type RUN RETURN to do «no, 

Now type 

SHOW 


This word displays all the current definitions in the library, 
and as you can see, it contains fj. 


To play #3, type 
SOUND #3 


or replace SOUND with one of your weer defined sounds. 
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Editing and deleting user defined words 


Editing 
First type CLEAR RETURN to demonstrate the following example. 


To display the contents af a 
order to edit it, AMPLE mu translate it back into text 
Agana Lt does go with EDIT command. Se to display ¢#j on 
the screen (LIST won't work because you've just CLEARed the 
listing!) type 


defined ward on the screen in 


"¢j" EDIT 


The text ver on af #j is displayed on th creen for you to 
change as you want. As before, to comple he radeftinition, 
you must RUN it to update the previous definition, 


Deleting 


Yo delete a user defined word (which also erases it from the 
Library), type 


“word” DELETE 


This may not seem that important, but its usefulness will become 
clear in the next section on saving and loading. 


Saving user defined words 


When you have defined all the words necessary to your 
composition, you will want to ve them on ca 
suitable name for the camposition, "he 


= z Think up a 
tital’, and type 


"recital "SAVE 


Find a Suitable place on your cassette, and record. All the 
user defined words in the library will be saved. If you have 
some redundant words in the library, you might want to delete 
them first, before saving the library - see the section called 
Deleting above. 
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Loading user defined words 


Yo load a composition back 
define words, type 


inte the camputer whith contains 1 


"recital "LOAD 


fusing ‘Recit 
all the wore 


as 


am example) 


This will load into the library 
ociated with ¢ 


ital’. 


xa 


e 


OQ EDET 


Diagrammatical summary of this chapter 
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Advanced 


AMPLE 


10 Advanced features 


Key Signatures 


a sek of macifa 
the nokes t different keys. 


Sations af the piteh 


ignature, They are 
a ok, Ta t 
nobe, 


ature for 


ard Jk 


far common keys 


free 

ei cr 

ai mae 
mi noe 


aregl 


ane 


b 


arid minor 
TES 


at 


signature ta na flat 
in C major th 


a 


hefare 


it 


hural gigm. L ey 


y Signature 
ma & ‘ 


eye oy redic 


ea at fect 
modification betare 


applying 


Using bar lines 


The 1g function is very use 
jlec sAanep om sing anc tram 
0 i 


wean L yth, whieh cold otherwid 


we tie 
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The | word represents a bar line. Here’s an example of its use: 
SA, QfGt 48,c/ | B4,G1GF AB,de | B4,b0 48,//D | 


Bar checking is initially turned off after SCORE. To turn it 
an, you must set the length of the Gar with BAR. Once this is 
dane, any bar line which finds that the total of notes lengths 
since the last bar line (or SCORE) is different, will cause the 
‘Bad bar’ error. The bar length for the example above is 172, 
corresponding to 4/4 time with a crotchet length of 45. 


SQURE 192 BAR S4,qfGf 48,c¢/ | 24,GfGf 48,de } B4,bC 48,//D 4 
For a 3/4 time signature, 144 BAR would be usec. 


Note that you sheuld not put a bar line at the start of a part, 
after SCORE, 


Toa disable bar checking, the length to ©, i.e. 


a BAR 
This is a good idea if you are playing berred phrases at the 


keyboard, where the first or last har may be intentionally 
incomplete. 


Basic polyphony 


Voices 


© 


The Music 500 has eight voices, meaning that you can play up to 
eight notes at the same time. Normally just ome voice is 
available, but you can make more available usimg the word 
VOICES. It takes a single number which is the number of voices 
to be assigned, for example 


= VOICES 


to get three voices. If some voices have been used up 
elsewhere, then there may not be three available and the ‘Toa 
many voices’ error will appear. This can happen if you have 
just run a program that uses dynamic players; one of the 
demonstration programs for example. To make sure that there are 
no voices used by dynamic players, enter STOF. 


You can switch between the three voices using VOICE. It takes 
the number of the voice, which mist have been assigned, and 
selects it so that future sound commands will go to it and not 
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the other voices. With three voices assigned, the following 
will play a chord 


SOUND ON GATE 
MOT CE NOL F 
SOUND 192 PITCH ON 


SH ON GATE 
GATE 


gnecd voice must be set up with SOUND before it is 
sound is cancerned, the three voices are 

arid ycour 1 set each one up with a completely 
different instrument. 


Each mewly as 


Playing chards 


We can control a group af v 


@ using music words, ta play 
chords far ample. The voices must have been assigned and set 
up with VOICES ancl VOICE. Music words select the voice for 
themselves, overriding the voice selacted by Vi : 


After SCORE, normal notes will play on voic 
veices will be quiet. To play a note on-vea 
im round brackets, for example 


1 and the other 
ce 2, we enclose it 


SCORE c (3) cA) FCA) diG) (4%) 


notes im bracke 
ide the br 
ce the brac 


The 


play in parallel with the previous note 
lasting for ¢ game langth of time. 
ted rest which stops the laak nete on voice &. 


ive note in a bracketed group plays on another voice, 
add a note to each group to play three mote chords: 


SCORE c(GE) c(AE) FAC) dtBC) 0m) 


Notes inside groups have no effect on the pitch of notes 
outside, sa the first notes of each chord play at the same pitch 
as they would have cone had there been mo parallel motes. 
However, the first nate in a group has ite pitch determined 
relative to the previous note in the normal way, d the scheme 
applies as usual inside the group. This means th s in our 
example, the notes in @ach chord qo up from the main mote, since 
they are all upper ca Tt would be quite possible to make 
them go down, bul it is usual to have the main mote at the 
bottom and the parallel motes above it. 


Yies can be used in chords to leave a voice unchanged, carrying 
through its note from the last chord. Here’s our example with 
some of the notes suspended from chord to chord: 


SCORE ctG/) c(A/) FC/O) dtGs) ®c( mr) 


A note played on ane voice continues to play until another note, 
or rest, plays on the same voice, This means that we can start 
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a mote in parallel and then p 
with unbracketed note for 


ay independently on the voice | 
mpiles 


TORE Otg) DEde~b(fi Che~bated (1) 


The GF and E are stained underneath the main tune. 


Selecting voices 


In some cases like the last example, where there & more than 
two voices playing but not as simple chords, it is convenient to 
select the voice explicitly. This can done with the ‘3° 
word, which takes number of the voice to be used far the 
following notes. 


“s° is not the same 


as VOICE ~ it sets the voice on which music 
will play. In fact, the current sound voice is set ta this, 

nq VO when the music words play their sounds, but in most 
situations this happens well ouk of 


Here’s the last example written with ‘g' ¢ 


SC 


JRE (4 


g 1; DEdc~b # 13s0Qerba 23 


Tris is exactly equivalent to the group example. 


Assigning channels 


Tre Music S00 has 16 sound generating channels. Each voice 
initially has twa channels assigned to it, meaning that the the 
sound of the instrument can be made up from two simultaneous 
sounds. 


CHANS is used to assign more channels to a voice to make more 
complicated instrment sounds. It takes an even number in the 
range 1 to 16, for example: 


4 CHANS 

to assign four channels to the curent voice. 

If there are not enough channels spare, the ‘Too may channels’ 
error wil be produced. In the case of 4 CHANS, this would 
happen if there were eight voices, since each would normally 
have two channels. 

Yo free all extra channels, type STOP to free voices (and their 
channels) owned by players, followed by 1 VOICES. With only one 
voice in existence, you can have all sixteen channels on it. 


The voice’s channels are numbered fram 1 upwards, and are 
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selected using CHAN as normal, for example: 


CHANS SOUND % do sets up all channels on voice 
CHAN 128 AMF 112 ET % up fifth 

CHAN 128 AMP -192 OFFSET % down octave 

CHAN 128 AMF -—80 OFFSET % down to fifth 


Pid +S 


The four channels play a simple chord around the note pitch. 
Tf this was made into an instrument definition word, the 4 CHANS 


would be included in the word because it is the instrument that 
should say how many channels it needs to make its sound play. 


Changing sounds in music 


You can use individual sound words and instrument definitions in 
the middle of music ta change the sound ‘on-the-fly’. 


To make the change af sound happen at the start of the note 
following it, the @ word is used before it, for example: 


4S,aaEE ft @ furerins aal 


i % change to furzins 


@-S FUS riff @ & FOS riff % play on left, then right 


The @ completes the duration of the previous musical event. Tt 
is only required before the first of a sequence of sound wards. 


Defining waveforms 


Tie Music Qcan store 13 waveforms. You can create your own 
wavefa med pt them im any of the 13 waveform stores, from 
where they can usec by channels. 


Harmonic synthesis 


AMPLE alle 
strength its first 14 harmonics. 
defining a waveform harmonically: 


to 


select a waveform using WHOD 
t the amplitudes of £ harmonics using WH! 
3S canvert and copy the waveform using WHG and WOO 


stages can be carried out by typing words in directly to 
experiment, but when a waveform has been finalised, stages 2 and 
S are usually carried out by a waveform definition. analoqoue 
to an instrument definition, this is a word that contains the 
instructions ta make a particular waveform, which is then used 
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independently. 


Here's a typical harmonic waveform definition: 


“reedy" < 


WZERG 4% set all harmonics to zero 
% set harmonic amplitudes: 
90 1 WH! % medium fundamental 127 Wit “ strong 
third 
80 5 WH! % medium fifth 1060 7 WH! strong seventh 
60 F WH! ” Weak ninth WHG WOR = % convert, ane 


copy to current waveform 


Harmonic definitions use the harmonic waveform buffer ~ a 
temporary stare im which the set of harmonic amplitudes is put 
together. Tt is net connected with the current waveform or any 
eather particular waveform. 


WZERO clears all the harmoni to zero. 


WH! sets the strength of a harmonic. It takes the relative 
amplitude in the range 9 to 127, followed by the number of the 
harmenic. Art a list of WH! ‘s, WHG converts the set at 
harmonics into geometric form, and WGC copies this the current 
waveform sa that the new definition can be used. 


The current waveform is totally independent of the waveform 
selected for a channel by WAVE. Similar to the current 
envelope, it is the waveform that is being modified, and is set 
by WHOD before the definition is gad. YOU Can use any one of 
waveforms Jj to LS for the new definition. Here’s our example 
definition used on waveform &: 


S WMOD reedy 


Waveform @ is now ‘r@edy’ and can be selected as normal by any 
channel, using WAVE. 


Here are some points to be 
harmonically: 


roin mind when composing waveforms 


INatural 
and harmonic 


is often have a strong fundamental (first harmonic?) 
which die away to cero as they get higher. 


he balance of low to high harmonics determines the brightness 
~ the stronger the high harmonics, the brighter the tone. 


trong odd harmonics give a reedy, organ~like tone. 


4lf the fundamental and low harmonics are weaker than higher 
harmonics, the tone is thin and weedy. 


SThe fundamental can be left out entirely and a few strong 
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har mari 
tones. 


arrranged sparsely for odd, seemingly non-harmonic 


éWaveforms for use at low pitch are normally brighter than those 
for use at high pitch. 


7Waveforms with strong high harmonics can become distorted and 
neaisy when used ak high pitch. 


Geometric synthesis 


You can also create waveforms geometrically, by specifying the 
shape of the waveform point~by-point. Relating the geometric 
shape of a waveform to its sound is much more difficult than 
relating its harmonic shape, so geometric creation more suited 
to special waveforms, These include common waveform shapes such 
as triangle, ramp and pulse, and those that cannot be created 
harmonically, such as randam waveforms for creating noise sounds. 


Making waveforms geametri liy requires some understanding af 
AMPLE Ss programming wards, since the point values are invariably 
created by shart programs. The geometric waveform buffer is 
used ta haid the points af the waveform as they are calculated, 
and when -the definition is complete, its contents are copied to 
the current waveform, set by WMD. 


it takes the value to be 
followed by the number of 


WG! is used to fill the buffer. 
written, in the range ~127 to + 
the poink, in the range i to 126. 


Here's a simple examples 


1g 


"randwave! 26 FOR(C RAND? INDEX WE! FOR wot + 


The loop goes around all points, writing a random value inte 
each. WEL copies the contents of the geometric buffer to the 
current waveform, which would be get before ‘randwave’ is weed, 
for example: 


S WMOD rand 


Vee 


Here ‘’s another ie; a waveform detinition that produces a 
pulse wave of b& 


"pulse" % widthinmumber -> 2. 0 @ FORC #il 
IND # % compare with width 

Irc a YELSEC -L27 0 1F % lee Max Or min, and 

INDEX WG! “2 weite inte point 


)FOR WOO #2 + canvert and discard width 


width 


Like tha randam wa 
Usgecd at low pitches 


a, Pulse waves are very rich and are best 


. 
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Waveform processing 


Unce a wavetorm has been treated, either geametrically or 
harmonically, you can modify it before it is copied to the 


current waveform. Here’s how the waveform creation system Looks 
as a whole: 


WH! W ZERO WG! WG? 


HARMONIC GEOMETRIC CURRENT 
WAVEFORM WAVEFORM WAVEFORM 
BUFFER BUFFER SELECTED BY 


a1 


The complement of WG! G?, which reads values from the 

qecr ‘ic buffer. Tt t a point numb and retu the value 
at that point, allowing you to proce he wevetorm in the 
buffer. 


Clipping ig a Simple and effective example of waveform 
processing. ft cuts off the positive and mac ive peaks of the 
waveform to make a brighter tone To aveid m nq the waveform 
quigter, the limits are set at + and ~ 127, and the waveform 
amplified within them. 


"clip" € % amplify and clip waveform 
126 FOR( INDEX wo? “% read point 
2 +e “ multiply by twa 
127 MIN % positive Limit 
“127 HAX % negative limit 
INDEX WG! % write point 
FOR + 


The ‘clip?’ prac sing word warks on the @xi img contents of the 
geometric buffer. First the input waveform is setup, then clip 
is used, and then the buffer is copied toa the current waveform, 


“evenwave!l & % waveform definition 

WZER 

27 1 WH! lky 2 WH! 100 4 WH! 

WH > % harmenic ~-> geometric, but dan’t capy 
1 WMOD evenwave % create waveform 

clip ’ process geometric 


WoC % copy to current 


You could clip the waveform more than once for a very harsh 
tone, or modify clip to give unsymmetrical clipping by adding an 
affset to the input point values. 


Another useful process is low-pass filtering ~ gradually 
removing harmonics above a certain number. The simplest filter 
algorithm averages adjacent points, smoothing sharp corners. 
This is effective at removing unwanted huzzyness in harsh 
waveforms such as the clipped ones in the last example. 


“ipt™ ¢€ 
128 WG? % keep first point 
i27 FOR(C INDEX WG? % get point 
INDEX 1 #+ WG? % and next point 
H+ 2 4/ #2 % average 
INDEX i #+ WG! % put in next point 


FOR 
1 WO? #+ 2 #/ #2 1 WG! % do last point with saved first point 


+ 


1 WMOD evenwave % create wavetorm 
clip % process geometric 
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ipf ipf pf “~ filter three times 
wee % copy to current 


nally, here’s a word to display the points numerically; useful 
for debugging processing words. 


a 


INDEX WS? &FF AND 2% get point value 
RESTR 4 $F AD €00IT 2% print number in field of four 
dFOR NL 


Advanced Envelopes 


ADSR and CYCLE allow you to vary the parameters of two useful 

apes of envelope, b YOU can make di shapes entirely 
using the segment envelope words. These work on the current 
envelope, set by EMOD, creating envelopes that can be used for 
pitch or amplitude. 


The basic unit of an envelope 
portion between two points. Jus 
make a wide range of useful shapes 


is the segment ~- a straight-line 
a few segments are enough to 


The seqments are grouped together in three sections which act at 
at different times as the envelope plays. 


The On section is dane at the start of the note, when the gate 
goes on. It corresponds to the attack/decay part of an ADSR 
envelope. When it finishes, the Repeat section starts and 
continues while the note is playing. This is used for repeating 
effects like CYCLE. At the end of the note (when the gate goes 
off), the envelope enters the Off s ion. This rresponds toa 
the release of an ADSR. When the off section finishes, the 
envelape value stays constant until the naxt gate. 


SHAPE 


ON SECTION “REPEAT SECTION OFF SECTION 
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The first step in defining an envelope is setting the number of 
segments in each section using ESECT, This takes the size of 
the on, repeat and off sections in that order, for example: 


22 1 ESECT 


These values are for the envelope in the example: two segments 
for each of the on and repeat sections, and one for off. 


The next step is to program the segments. Each seqment has two 
parameters; gradient and target level. The target level mark 
the end of the segment and the beginning of the next. 


EGRAD sets the gradient as a fraction; the amount of time taken 
£9 go a certain number of units. Its arguments are the number 
of units, the time, and the segment number, in that order, for 
example 


1 10 1 EGRAD % seqment 1 go@s up 1 
—S2 100 2 EGRAD % seqment = goes down 


vit per 10cs 
units per ibOcs (1s) 


ELEY sets the tarqet level for a particular segment: 


tod 1 ELEV % segment i stops at 100 units 
2 2 ELEV % segment 2 stops at - units 


Here's the complete definition of a repeating amplitude envelope: 


“repeat! 


Oo 2 1 ESECT % two seqments in repeat section 
127 40 1 EGRAD 127 “up by 127 in 0.45, stop at 127 
~1e7y 10 2 EGRAD O 3 % down by 127 in G.ils, stop at 0 


27°10 3 EGRAD QO 


~ 


A fall to zero for off 


This creates a ramp shape that climbs to maximum quickly and 
falis to 0 slowly, repeating twice a second while the note is 
on. It is used after setting the current envelope with EMOD: 


6 EMOD repeat ’ use envelope & for ramp envelope 
& AENYV % Select for current channel 
ON GATE ‘ start going 


The on section has tera saqmants so the envelope goes straight 
into the repea when the gate goes on. The of f segment 
takes the ampli caro when the gate goes off, 


Yhe firet segment played after a 
because it has no fixed starting 
fram the value it was left at. We 
each gate an by add an on seq 
immecdiately, ensuring that the no’ 


@ is slightly special 

avel and picks up the anvelope 
uld reset the envelope oan 
that went down to tare 
started with a full cycle. 


a4 


The next example shows how very shallow gradients can be used to 
hold the envelope value at a constant level for a certain period 
of time. It alternates the pitch between note pitch and a fifth 
above, sliding from one to the other. 


"fifthslide" € % envelope definition 
i 4 60 ESECT % use four repeat segments 
127 1 Le % % jump to normal pitch at start 


1 100 
112 50 
1100 4 

20 % EGRAD Oo 8 


% wait for 16 at lower pitch 

Slide up over O. 5s 

% wait for is at higher pitch -i1e 
% slide down over O.5s % 


S EMOD fifthsiide “% create S&S FENY 
% select SCORE 192,CDbCt he USE 


Because the off section has no seqments, gate off'’s are ignored 
and the pitch effect cantinues during the release section. 


Modulation 


Combining channels 


Madulation is a method of creating complex timbres by combining 
channels in pairs. A pair cons at oan odd-numbered channel 
and the next highest even-numb channel. For example, 


channels 1 ancl S are a pair, 


There are three channel identifier words for use with CHAN to 
make use of channels in pairs easier. They are used as follows: 


ODD CHAN select all odd channels 

EVEN CHAN select all even channels 

num PAIR CHAN select the specitied channel and the other 
channel of the same pair 


fn 


Ring Modulation 


Q modulation is a technique that mak camplex tones by 
cambining two signals by multiplication. For each component in 
in the other creates two components 
int : how 2 z are the sum and difference of 
the original frequencies, producing complex and aperiodic sounds. 


oduces ke modula 
work im the norms 


The add channel pr 
amplitude comtro 


ed waveform and its 
lL way. 


The modulating waveform is a two-state sign-enly version of the 
even channel's signal. tts effect on the odd channel ‘’s waveform 


bare] 


is to switch between normal and inverted, even within cycles. 
The tene of the moculated siqnal depends on: 
1 the modulated waveform 


the modulating waveform 
the frequency ratio (pitch interval? 


The most important of the these is the frequency ratio, 
equivalent to a pitch interval between the channels. Different 
intervals give different tones. 


If the interval is simple, for example unison or an octave up or 
down, the sound will be harmonic. This means that the 
components will heard as a harmonic series, typical of simple 
vibrating sound sources like strings and air columns. The sound 
will be bright, due to the high harmonics of the modulating 
waveform. 


Adding small frequency offset (by OFFSET) causes the tone to 
change cyclicly, for example: 


SOUND 1 CHAN ON Re 260 OF 


ON GATE 


noncharmonic seaunds. 
te Sw 


More discerdant intervals prod 
complex nd distor J waveforms 
pitch produces widely varying 


Where the modulating waveforma a 
waveform is noise-li 
determined by the pite 


paeudo-random, the modulated 
The characteristic of the noise are 
and interval. 


NORM ON GATE 
VT 4 adjust offset for best effect 


SOUND % uses preset waveform ii 1 CHAN Li WAVE 
2 CHAN 11 WAVE 3000 OFFS 


Synchronisation 


Synchronisation is a technique that makes complex tones by a 
form of waveshape modulation. The modulated waveform is set to 
start of its cycle on ea cycle af the modulating waveform. 
This forces the modulated waveform run at the modulating 
frequency, whereupon its own frequency determines how many of 
its own cycles will make up each full cycle giving wide control 
over the waveform shape. The timbre is always harmonic and 
aftenm highly coloured. 


The odd channel produces the modulated waveform anc its 
amplitude controls work in the normal way. 

The modulating waveform igs a two-state siqn-only version of the 
even channel‘’s signal. Its resets the phase of the odd 

channel °s ther the madulating waveform is 

the end of ite cycle. The modulating 
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wavetorm is 
Occurs an c 


usually mull (presek waveform 3 


so the reset 


The tone of the modulated signal depends an: 


Ll the modulated waveform 
the modulating waveform (usually mull) 
the frequency ratiea 


Its pitch is the pitch of & 


 MOdwWlating channel. 


With the modulated frequency higher than the modulating 
frequency, harmon around that point are enhanced, At 
integral multiples, the pure modulated waveform is heard. 


With the med 
harmonics the 


lower, the 
Hhly with iner 


et is te ade 
ing nuinber. 


nehronisation can be very effectively used to ate hone 
envelopes by Using a piteh envelope on the modulated channel, 
for example: 


1 EMOD ADSR O SUSTAIN % decay to ze 
1 WMD WZERO WGC ® all zeros 


SUND SHAM L WAVE 
SCAN SHIFT ON & 


2 


1 CHAN ON SYNG 1 PENY 
”% vary pitch and restrike 


With a shallow pitch sweep, different base pitch values give 
many different tone change effects. 


Frequency Modulation 


Frequency modulation is a technique that makes complex tones by 
combining two signals. One signal (the ¢« jer) has its 

y comtirolled by the other (the modulator). The wave ara 
of the carrier is compressed and expanded, even within single 
eycles, gating & new waveform shape. 


The odd channel’s normal signal is used as the carrier, so the 
frequency modulation effect appears at its outpuk with its 
amplitude controlled in the narmal way. 


The modulator is a two-state sign-only version of the even 
channel ’s signal, and is not affected by the normal amplitude 
controls. Its amplitude is set by FM and also multiplied by the 
frequency of the carrier so that the effective depth is constant 
with varying pitch. A depth of 192 produces + and ~ 100% 
modulation. More than 100% is allowed since the carrier 
frequency can qo negative. 


The tone of the modulated signal depends on: 
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depth 

carrier waveform 

frequency ratio (piteh interval) 
modulating waveform 


Assuming the clapth 
the 


above rero, the mos 

the frequency r Q, equivalent 
the channels. Different interve 
ng a large frequency offsekr to one ose 
dependant interval, giving dif 
pitches. 


L important of the 

3 @ pitch interval 
give different tones. 
ilator giv a 

arent tones for different 


If the interval is simple, for example unison ar an octave up or 
down, the sound will be harmonic. This means that the 

mponents will heard as a harmonic series, typical af simple 
Vibrating Sound sources ings and air columns. Adding 
small frequency offset T) gives a wavering effect to 
the tone. 


Mere discordant intervals produce nonvharmonic sounds, like 
thase of complex vibrating Scurces such as bells, gangs and 
chimes. The most dramatic etfects appe when the modulator is 
at lower a pitch than the carrier. Sweeping either piteah 
produces widely varying and completely unnatural tones. 


1 EMQG 1000 127 CYCLE 4 slow up/ciown sweep 


SOUND - CHAN LOO FM 4 
% gate both channels 


PITCH @ CHAN 1 


NY GN CHAN GN GATE 


For mast FM eff 5 A Simple modulator wave 
sine wave, if best. Note that the shapes of 
geometrically-created waveforms may nok be 1% pasitive and S 
negée ve and will therefore give a net pitch shift when used oar 
the modulator. 


am, for example a 
Fy Fe 


Multi-part Pieces 


Players 
One of AMPLE ‘Ss moet powerful features ig concurrency ~ the 
ability to da more than on@ task at the same time. This allows 


it to play multi-part music in the same way 
Players, where the separately scored parts a 
each other to make the complete performance. 


5s a group of human 
rea played alongside 


The computer's memory anc processing power and the synthesiser‘'s 
voices are divided among the players so that they work 
independently as if they had separate computers and 
synthesisers. Each one runs its own program, which in the case 
of a multi-part piece, is the scare of one of the parts. 


5a 


1 player the gections 
annok or should ne Ne divided among th 
include the key 

ou. Th : 
he 


of the system th 
a players. Th 
other parts of the camput 
in the system, bo 
at the i 
hic player a 
wo othe obber, 
Moce fhe piec 1 
keyboard to accept further cammands while 


commands 


mg them g 
ayer urns 
the piece is pi 


fied riumis 
i existence, 


eight are allowed, 
ng ed by pla so 


shows how much & 
around 300 bytes 


is uged Lo give a specified player 
it can anly be used 


samet 
inside wards, for 


example: 


‘rap! SCORE REP C O:CGdatGAR PREF + % gak tune 
"olay" € 

1 PLAYE create one player 

1 FLAY ( rep GPLAY * % give it ‘rep’ te do 
play % do it 


Since the static player doesn’t @xecute the PLAY contents 
itself, but just telis the numbered player to do so, it finishes 
and returns to the keyboard. Player i then plays ‘rap’ in the 
background. 


The PLAY structure can include any sound or music-playing words 
that you would run in the static player. 


Commands and Errors 
You can now enter cammands while ‘rep’ is playing, for example: 


600 TEMPO toa speed it up 

ON FREEZE ta halt it temporarily 

OFF FREEZE to restart it 

1000 FAST to run forward by 1000 unites 
STOF toa stop and discard the player 


You can use most commands without affecting the player, but 
players are discarded by command such as DELETE, LOAD, NEW etc. 
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which remove words that players could be using at the time, 
This is also the case when a word is redefined. 


Tf you use a command that takes more than a few seconds, such as 
DFS *TYFE, the player will pause until the operation is finished 
and then run fast to make up for the lost time. 


ESCAPE stops all players. Errors in the static player do not 
stop dynamic players, but an error in any dynamic player stans 
all of them. Tf an error accurs in a dynamic player, the player 
number is imdica doin the error me Age, for examples 


Flayer i: Bad bar 


This could pop up in the middle of some other operation in the 


static player, even while you are typing a command. 


More players 


To make two players play at the same time, we give @ach one a 
re 


AY in turn, for examples 


GUND & POS r 
SO DURATION rep > F 
% set players gaing 


‘’ player 1 does rep PLAY C SOUND 


player & has delay 


The ‘rep’ sequence is 
the main and re 
area field. 


eated by playar 
Sequenc 


after a short delay, 
ite of the 


Whenever bwa air me 
put immediately 
players in 


GO should be 
all the 


players are 
t group 
ation. 


playar 
nel re 
aSSIQna Vv 


ceowith two channels, and 
Lhe stakiea pi 2 VOICE 


it is usec volces are 
compleke her are 
riaumibeear arch for @ach player, as the 


channel 


Bef ore 


players can he 
E 
rts i ias 


y © VOTCE 
one voice. 


Multi-part Pieces 


H 
m. 


to iblu 
bo piec 


are hwo example 
in word of a multhi~ 


rate the camplete form of the 
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“play! « 
& VOICES % ensure all voices are free 
16 % set global tempo 

& *% create two pla 
PLAY ( ingl parti OFPLAY 2 plaver los in 
2 PLAY ( in i 
GO > te 


strumeant and score 
rument and & 


i PLAY ¢ 
AY 
PLAY ¢ 

1 VOrG 


score 


part * )PLAY % player 1°sS instrument 
Z 2 SCO & 


park ob > AY player 2's instrument 
% player vod 
rimins do instrument 

» VOT rimins “orm allo vei 
2 VOICE rhmings 

rhoaparh PP YPLAY % player 
4 PLAY( & VOICES % player 
1 VGICE percling % E 
VOICE perc Zins vA 
park + player 


Bre 


Programming 


lio as urvel 
-definad word 
OF wih 
words pe 
input and outpuk, and control ot 


of programming 
Mund and mu 
and sheing 


ory 
yoy aay 


an of the p 
this manuai, but 
amce Se or wi low 
ramming writ. advan 


arming side of AMF 
following noke 
tang 


program 


Numbers and Logical Values 


are 1d 
ON ane 


ivedy. 


OFF 


work rig) on player-Loc 


sd wikh GYAR id PYAR. 


Strings 


String 


operators are post-fix, working on the global string stack. 


The system uses the string stack for command input, soa when a 
word is entered by the CLi, the top item is always the remainder 
of the input lire, doon exit the top item will be interpreted 
as such. Hence most user words will leave the sring stack as 
they find it. 


A sequence of char 
literal and left 


ers delimited by " igs accepted as a string 
the string 


Examples: “hella” Uigt 


Compiled quoted strings are left on the top of the stack at 
ution time, but in direct mode the string is left as the 
second item, under the input line. 


String aperators can only he used inside words. 


Control Structures 


Control structures can only be usec ingi 
used as cammands. 


e words i.e. cannot be 


The following conmtrel structures are available: 


Conditionals LEO ssa) RLF 
TE{C “ey VERSE ale OLR 


Definite loop: FORC ... INDEX ... FOR 


Indefinite loop: RE ewe OUNTILG 1... JREP 


Concer 


precese: PLAY C a... JPLAY 
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aa Scoring Frem sheet music 


This chapte i BLU e ions and gui ir for smoring 
pieces heet music. Much of it also applies ta 
music written directly in AMPL sdowill be of parhicular Lue 
if you are uu toto using conventional music net 


Parts and Players 


bk how 
ite cA owill hay 
the nature of the musi 


required, 
will 


tnoth ot 


Vy ancl 


he 
chowith a 


e will £ 
players, 


performed by 


If there i 


an acceampaniment part for a palyphonic instrument 
that play fi chords, for example an 4 
thi will ob Soret ing the met 
to play th are pic 
siirunmmed , can be ea the vod 
notes an particular 


ouetic guitar, 
e group facility 
1 ins dof 


with ‘3’ to play 


ring 


Tt is important ta identify 
should b aread separately, 

entwined araund the cho 
oe This applies 
which are doing 
ing the p 


line whi 
very Clune) 


1 


cated 


olyphoanic keyboard 
mole chords. It may 
: ‘allel parts and 
much 


inte 
2e¢ 


Some parts may have mor 


a drum kit 
for example. Thi will : 


player fh 
instrunern elected by “4° or 
* Will be a barge number of voice changes, each 
instrument can be given its own volce-specific symbol, a 
seplaic an. 


for es 


Further play can be used for silent parts ~ those that 
contral the music buk da not play themselves. A good example of 
a conductar that contrals the produce effects 
ligstanda and arcanda. fies to mark time 

any othe changes of 


can be. 


sic fram 


1 over certain 
gard but without tying-up 


iver for IDL 
rungs in a sp 
Chow 


The 
on is an & 
the tim 


the static 
Refer e 


player and 


loamount of time that each note length unit 
nba to over a wide range by TEMNFO, you are free 
the number of length uni that will represent the 

note length in the pie The sug ted valu b : 
on 48 for a crotchet allow civisions by two and three dawn ta 
very short notes, but if t pa has, for examp 
semiquaver as its sho note, then thi 7 be represented by 
a dength of 1 and the crotehet will then be 4. Tt is a good 

idea to leave a margin af a few tra div Lons ah e short 

and, sin it would otherwise be gible to add shorter nat 


dd 


a 


Bars 


ro Lines trongly recommended for music taken from printer 
orm. line che Toot the previo bar and 
produces and error if it is incorre 


Bar lines are not used to synchronise parts. Onee the players 
are started together by GO, they are held in alignment by the 


bility of them gq ing aut 
) lengths can be we Pat 
nd the le be anged from bar to bar, 


note length is controlled by the 


the length of the bar must be 
the 1 i 3 ngth nits. 


during + 


Yo eheck for bad bars im a part without playing it throu 
normally, use FAST to run through the part at maximum spe 


Signatures 


Mast music has the same time and & 
Bo avoid duplicating tt a ¢ 
and then used at the start of ea 


a) ures for all parte, 
gGnature word can be defined 
tho part. This will contain: 


i SCORE to prepare for music words 


@othe key signature 


&4 


the bar Length 


Ching (repr 


2 hime siqnature) 


Here ° an @x amples 


to the 
EC HE) 


like this: 


each pe 
3 ature paget ...« 


rd 


: E. 
starting na the G (treble) and 
Lye 


~1: BASS CLEF 


Accidentals 


In conventional motation, accidentals apply to all notes on the 
sane line up ta the next bar line, In AMPLE, they apply to the 
next note only, sa an accidental must be r eated for repeated 
nates in the same bar. 


bois @asy to forget this when working through the music 
note-by-note, go the best approach is ta first go through 
wreiting-in the held accidentals. You can also cross out any 
‘cautionar accidentals this staqe. 
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Pages 


In order to keep words down to a manageable size, each part 
should be written with a separate word for each page. The pages 
are then used in sequence in the PLAY structure, or strung 
together to make a complete part word. For example: 


% one part ~ 10’s digit is part no., i's digit is page no. 
1 PLAY( instrl signature pagell pag@el2’ pagelS * FLAY 

nw or... 

“parti" © pagell pagel page 13 2 


For clarity, the pitch should be fixed with (1: at the start of 
each page. 


The terminating rest (included at the and of each part to 
silence the last note) should be at the outermost level, just 
before the )FLAY. This makes cle that it is not part of the 
music. 


The maximum convenient size for a word is about 
anough ta fit on the sereen when listed. 


lines ~- small 


Repeating Sections 


Where the same section or phrase appears more than ance in a 
score, it can be defined as a word and then mamed for each 
urence, for example: 


"eong" € intro verse chorus verge chorus chorus t+ + 


Tt is a qnod idea to fix the pitch at the start of each section 
word, 


if a phrase repeats more than a few times in one go, a FOR loop 
can be used: 


“drumpart' © 15 FOR( patterni 3 break 


15 FOR patterns 2FOR oreak 


Voices and Instruments 


Most pieces make straightforward use of voices - @ach player has 
tain number of voices which are wp with their 

trumants at the start of the piece and notes ga to the voice 
by (°° of impli tly by ¢ wa. D0. More advanced techniques 
can be usec to extend the use of the eiqht voices. 


SHARE allows one player toa use another's group of voices. Any 
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number of players can share a single player's voices. The 

ared voices respond to sound words of all the sharing players, 
including the owner. This allows one player to u some voices 
when it needs them, with another using them for the rest of the 
time. It is impartant to get the players co-operating properly 
if the sharing is to be transparent. One import point is 
what each player dees when it is not using the voices - it 
should play ties, which have no effect on saund, rather than 
rests, which gate the envelopes off. 


Another technique uses voices which are shared by instruments. 
This works well for multi-instrument par like drum kit parts, 
where ideally each instrument would have its own voice, but in 
fact they can share since rarely da all instruments play at once. 


The simplest case Uses a group of instruments that can be played 
the same instrument at different pitches, and that don’t need 
play at the same time, Tom-tons are a good example. a 
ingle instrument definition is used to to oup the sound, and 

different motes play the different hrumant s 7 


this further, any sound parameter, not just the pitch, 
set ‘on the fly’. Even a complete instrument definition 
executed for each strike. The best way toa do this is to 
define your own music symbo for the various instruments and 
use them in the score. ach one shoule set up the sound and 
strike the envelopes, either by ON GATE or preferably by a note 
so that the music voice and note length still apply. The most 
efficient method igs to use re ta strike (redefining tham with 
RESTO ... JREST) and use ties for quiet beats. 


Gri-the-fly instrument definit 
giving the player too much work 


howkda be pt 
‘hey need not 


imple ko avoid 
LINED 4 


o 


setting up amily khase sound paran yh og d, and 
leaving those that are common te all i ruments on the voice. 


SOUND must still be us 
part. 


at the start of the 


ai obo setup the 
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12 Glossary oF terms 
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Accidental 
a temporary modification of the pitch af a note, indicated by 
ane or more sharp or flat signs before it. 


ADSR 

a ¢imple form at envelope usually u 
ey MELE 

edecd ko model the amp 

instruments. 


do far amplitude. It stands 
the four basic parameters 
tude envelopes of most natural 


Amplitude 
aA measure of the loudness of a signal at a particular instant. 


Aperiodic (adjective) 
see Non-periocdic. 


Attack 

the build-up of amplitude fram ro at the start of a note. The 
sound of a piano has an immediate athack, whereas that of a 
flute or organ is longer. 


Bar 

a division of musical time. Every bar has the sama total of 
note lengtns, and therefore, with const tempo, gach lasts for 
the same amount of time. 


Bar line 
the inatruction that ends one bar and starts the next. 


Duration 

the amount of time between two events Cin particular between one 
group of sound-changing commands ant the next) or, as a result 
ef this, the amount of time that an effect lasts for. 


Channel 

The basic sound-generating part of the music synthesiser. There 
are sixteen channels and @ach produces a single sound signal 
with its own pitch, tone, loudness and stereo position. 


Chord 

@ group of motes that sound at the same time, usually starting 
and ending togethe The notes are written together as a group 
but they play on different voices. 


Chorusing 
an effect used to make sound richer by playing similar waveforms 
tagether with slightly different frequencies. The frequency 


difference is greater than for phasing, and the separate signals 
are sometimes heard as a chorus of sounds. 


Decay 
in particular, the decrease in amplitude after the start of a 
note. The sound of a piano has a pronounced decay, whereas that 


of an argan has none. 
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Envelope 

the shape of some aspect of a sound as 
commonest types are the amplitude env 
envelope. 


it varies over time. The 
ope and the piteh 


Flat 
an instruction that lowers 
semitone, or if in the | 
motes of a pe 


the pitch of the next nol by ane 
y signature, does the same for all 
ticular name. 


Frequency 
a ih of how ‘high’ or ‘low’ a sound is: the rate 
of repetition of the sound’s vibration pattern. requency is 
ated in Herts (Hed; the mumber of cycles per second. Middle C 
a frequency of 261.4 Hz. 


Frequency: madulation (FM) 

rapid variation of the frequency of one nal by another 
signal, producing « FH sounds are vey complex (like 
bell and gong sounds) and aften have ambiquous pitches. 


Fundamental 

the lowest sinewave component of a periodic waveform (the first 
harmonic). Tt sounds at the same pitch as the complete 
waveform, and is often the strongest harmonic (that is, has the 
great amplitudes. 


Gate 

the signal that controls an envelope generator. Gate ‘on’ send 
the envelope to the start of its ‘on’ section, and gate ‘orf: 
sends it to the start of its ‘off’ section. In the case of most 
amplitude envelopes, the on sction lets the sound through and 
the off gection turns it off. Notes send gate on signals, rests 
send gate aff signals, and ties send na gate signals. 


Harmonic 

a single sinewave component of a periodic waveform. Any 
periodic waveform can be thought of as a series of sinewaves of 
different frequencies, its ‘harmonies’, added together. Their 
relative amplitudes determine the waveform’s shape and therefore 
the timbre of the sound. 


Instrument 

the object that determines the sound used by a musical part. 

The instrument is responsible for aspects of the sound that are 
fixed from note-to-note, such as timbre, but not those that vary 
in the playing af the music, Such as pitch. 


Key 

the particular set of pitches that a peice uses for the notes of 
the scale, described as the starting note of the scale (the ‘key 
mote’) and the type of the scale, major or minor. 
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signature 

instruction to modify the pitches of the netes to suit the 
of the music following. The normal pitches of the notes 

s the key of C major, but since the interval b 
adjacent notes varies up the scale, the mote pitches ni 
modified for avery other key to keep the 
at the new starting note. 


dota be 
same relabive pitch 


Modulation 

rapid variation of a signal’s parameter by another signal, 
producing new timb : In music, a modulation is a change of 
key in the middle of a peice of music. 


Noise 

a particular type of sound that 
sounds Of waterfalls, waves, Hi 
noeise-type sounds. Noise can be af as a mixture of an 
infinite number af different frequencies, with their relative 
amplitudes determining whether the noise is ‘high’ or ‘low’, 
rough or smooth @tc. In practice, nai iS produced by ring 
modulation using pseudo-random wavetorms. 


antifiable pitch. The 
am and cymbals are all 


Non-periodic (adjective) 
having no identifiabl 
Loot 


id. WNon-perioadic waveforms 
fs like bells and gangs 


are typi 


mp 1 


Note 
a sound of cular piten and i 
of most mu note mas AL] 
semitone pitches im any 


qth; the fundamental unit 
jorefer to geaven particular 


Overtone 
another word for harmonic. It can alsa mea those partials that 
are above the perceived pitch of a nancperiodic tone. 


Partial 

a ingle of aA waveform. Tf the frequencies 

of the com ral multi es af a fundamental 

freq iy riocdiec and the mponents are 

usually no audible fudamental + Wercy 
be waved orm 4 periodic and the 


a 


Periodic (adjective) 


repeats exactly at 
Periodic wav 
as stein 


ar am idenkitiable interval of time 
sforms are produced by Simple vibrating ohjects such 
and air columns. 


Phase 

a position in the cycle of a waveform, st 

complete cycle is 34% Se). fa 3 
aration betwe 

@ playing together. Setting the phase of 

ing it aff fram a particular point in it 


degre 


1 related points in the waveforms 


waveform is 
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Phasing 

the sound produced by two similar waveforms with very slightly 
different frequencies. As the phase differ slowly charges, 
different harmonics cancel out, giving a jet- type 
swooshing scauncd. 


Pitch 

the musical measure of how ‘high’ or ‘low’ a sound is. The 
piteh of a note is usually described as octave, measured fram 
the octave range above middie C, and note name (C0, DH ap a 


indica ig the semitene within the octave. 

Player 

an object that plays a tor sequence 
of instru 3 fren The static 
player alwaye » to hyped at Ss 
keyboard . eight dynamic play are created sp ally for 
playing a “part music, 

Playing action 

ihe = of steps that turns musical information dlieed by 
a note, ar tie inta the appropriate sound Lert ace 
between t score and e inatrument, on Car 


ko 


Q 
of music 


he modifi 
and acmert 
event 


e 
y or repla 


ial pi 


f wih 
doboe change 


cc 


af ano wid the not 

instruments have an immediate release, 
of percussive instruments, the whole sound 
to be the release. 


part of the 


i 


Rest 


a period of silen 


2 in a misical 
like motes, and it is useful 

fet f ’ anc therefore bh a i po 
that cary on after e note h 
Release), so there may not in fac 


6 have lengths jus 
at them as notes which are 
e instruments have sounds 
finished (see 

et plays. 


Ring modulation (RM) 

apicd variatian of the amplitude of one 
Joaatter the ring-shaped ei prance cir 
toby the form c 
ij arted himbr 


Semi tone 
Ld music. The 
Le is one 


smitanes equal one 


einallest 
adi vt 
E and F. 


wind ot 
ditt 
semitone, for 
tone. 
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Sca 
the group of different note pitches in one octave, often played 
up oor dawn ino order. The commonest types of scale are major and 
minor, which each have seven notes 


to the octave. 


Sharp 

an instruction that raises the piteh of the next not 
samitane, or if in the key si 
notes of a particular name. 


Gy one 
lature, does the same for all 


Sinewave 

the simples ay arin. The sound of a Singwave very pure and 
plain, with no Hlour ar distortion. Vr 
on-the-hour pip the Greenwich time Signal and the TV 
end-at-transmi an tone are both sinewaves. 


cs 


Sustain 
the holding 


on of the sound while the note plays. Tt can also 
und after the note has finished, as in the 
e@ of on ar ronic Me Tn an ADSR 
envelope, ain level th level toa which the amplitude 
eventually settles when the note is held oan. 


ar 


Synchronisation 
a form of modulatian where the waveform of one 
distorted by synchronising it to ane "4 

rongly-coloured (for example vowel~like) 


Tempo 

the speed Of a peice of music. As well as the note lengths usec 
in the music, the tempo depend tLimebase period, which can ba 
varied after the peice even while it is playing. 
Tie 

an instruction that extends the previous note. The tie merely 
adds to the length of the previos note so it sounds as if it had 


been written with a longer i 
ver another instruction such 
played on another voice. Re 
ties. 


iqgth, but allowing it to extend 
abar ling or, in AMFLE, a note 
and ties can also be extended by 


Timebase 
the internal reterence which « 
af music, like a conductor 


antrols all duratio 
baton. 


Time signature 

an indication of the len 
Tt has no effeck on the 
used ta dete 


of the bar far 
sound of the mugi 
rt incomplete and extended hars. 


la music Followin 
Dut in AMPLE it is 


Timbre 
the (tone’ or ‘quality’ of a 


and, as opposed tea id 
+ PY 


74 


loudnese, envelopes etc. Waveform and module “mirke the 


timbre of a synthesised sound. 


lo 

gating variation in amplitude of a mote as a feature of the 
iment. Tt igic te tic of the sound oF the flute. In 
natural insteuments it is often accompanied by vibrato, and the 
two effects are often confused. 


Vibrato 

a repeating wavering imposecd on the basic pitch of each note by 
the instrument. The rate is usually between two and six cycles 
each second. Vibrato is characteristic of electronic organ 
sounds. 


Voice 

an individual musicéplaying unit of the music synthesiser which 
ean have its own instrument and its own motes ta play. 

are eight voices available. Each voice has a variable 
channels. 


number oF 


Waveform 

the shape of a sound's vibration pattern. The waveform 
determines the timbre of a sound. A periodic sound has an 
easily-identifiable waveform since it repeats on @a eycle, but 
a non-periodic sound has no identifiable repeating cycle and 
therefore no fixed wavefarm. 
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is errors 


2 ee ae a sl 


et 


Error reporting and effects 


Found ir 


Boar Pe 


eto of the bine is ianmer 


aA User wo 
ine 
Vis ER 


Mes 


anid cor 
normal. 


Executier: of th 
yhoard. Thies 


When ar erres 


aleo given, 


and the time 
» that is, 
he nermad. 


its mot 


arc 


ead 14 3, bub na player 


are 


in the definition 
inted below the 


that is, betwe 
char ae 


the locat in a 


Error Messages 


The error me 33 List 


*( message? 
a 


PL cH fault fh arisen in the 
mary being corrupted. 


tom 
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BRE and re 
m first, bu 
and will be rej 


If this occurs, you raid pre 
language. You Can ve the pre 
this may alsa nave been carrupt 


S faulty program 
op cH! 
variable, the mam 


corrupk menoary by imcorrer 
example when gning a value to a 
Variahie word is missing. 


Bad 
The 
Lie time 


did nek match the bar length set by 


ignatur 


Bad chord 
& chard group was found ingide a chard ar k 


Bad command 
A ward that 


only allawed 4. idé word derinit 
Vd. Cernhe 


after & was mot & 


chord or 
wi thes 


found deed 
ture was 


quakes 7 eeepure 
memory. 


a COMP: 


Bad name 


Bad player nu 
A oruamb 
SHORE can give 


engi as @ player number 


Bad program 
The loaced 


taut jarercduciec try 


meta ARPLED purine 


This error: leaves a mill peer, 


Bad section 
An invalid number of 


ESECT.. 


Bad string 


There ow 


in the strane. 


Bad structure 
7 ap 


Lructure did moat match the i: 


wR 
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* MOTE: 


beginmir 


FOR( 2... IF¢ aun 


Bad voice 
An attempt was mane te 
VOLGCe. 


ch 2 ko ved ce » the clumimy 


Command only 
A word that any 
a word definition. 


appeared inside 
destreay ards y 


Division by zero 
Aan 


Escap 
The Esc 


and sounds. 


Extra number 
There we 
been executed, 


on the stack after che drput 


This ar wher @ Surnlue cumber oon the lair j in a 
weed on tt which is not ly 


following 


12) 1 O00 DFFO 


rg) enum 


weed for tempos 
pragr ioiuice or 


Loatend progr 


thiga ar 


Extra string 
Fr eowas a string left on the 


inpaat diane fac 


gave a ‘ing argument. where ane was 


Hap Leh ROWE pen 


In player 
Boye) whee. 
player, tor 


we obry a 
“Whe @ 


PLAY GO OFLAY 


Mistake 


Line were met unre i.e. were 


er OF 


bhe riuuats 


migsine 
atbeampted tea remove 


amoiy wher a wore 


cin 


munkrey } 


coe 


phak use the ete f 
wits from a fp a 


when a wore a 


pamb gare 
the 


wary 


ar heaapel wens which the 2 


didnt 


This 


Sean OCHAHE. 


too uebent bho vedic: 


hote 1 Camel moat cae oF 


No such harmonic 
FA erm ke: tain 


I 
Af 


No such point 


Aw 


vedomm geile 


No such segment 


Pht edFiad 


No such voice 


fe attempt we 


Ba 


No such waveform 


the range J 
end. 


No such word 
the we did met exis. Commands euch as 


t 


No roam 
There wae neh emcgh free 
can be produced tm a ware! 


ough + 


ngle jie 
yodmto ore: 


Pr ces TECH 


May in 


COP ES LATE 


cropurk Git im thee eer 


ao that 
go ogheing 
chee wcrc) 


ring 
ami 


nd 


String too lo 
The mand 


the aheineg ack pes 


ont 


ily, 


a word 
error 


Hote that since the 
yout long 
if executed from a long input linge. 


yuk line is 


may work near 


Too many channels 
Aly xt 
made to 


attempt 


Channels can far am ate 
munber yon. vi 


produce an error 


i VOICE 3 CHANS 2 VOICE & 


Tao many levels 


sl 


a 


nhures be dm in 


tom many PLAY 


number giaeck wae 


The capacity ¢ 


mumber so 


BR 


eur Tk can hold 


beam that. tbe 


Too many segments 


& total of greater than fie . 
Too many strings 
WAG EXC tt 


ings. 


Ton many voices 
All @ight voic 


an att 


mp t wees ei a 


voice, ge bthig muct 
Lo pigt play 


Too many words 
The maximum number of 
¥ chedd. 


Siloawed had @ 


ready bh 


Word deleted 
A word used ino a 


had since 


een dele 
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Reference section 


wore. 


This chapter contains a canes ription of every AMPL 


Each word has its own 
in a lexicographic (cictionary-type) 
following order of characters: 


ary « The entries are arranged by name 
ar based an the 


a a aA 


ee a er 


In name ato oinclude one or more letters, 
have the signifi 2 of trailing characte j 
affect the ordering of otherwise-ider This 

that, for examp) EVAL appears after VAl even though & appears 
before VAL. 


’ 


toll 


The general form of an entry 


o 


} 


word name function 


results 


all ca 
Lype it in, 
angle brac 


2, the word mane 


om rf 
For @vamsle, 
character. Where 


4 shart 
nam 


cation of the word’s ian is giv 
Followed by & st = item which 


ig @ command - it cannak be inside 


» that 
rectly 


only The were between & 
is, aniy 


AS a command. 


conmand 


the word can be cused 


Where there is ma status 
and ini words. 


id fear 
Ar gum 
A dot 


For th 
indi 
arrow 


ay GUAM 
ti 


hy 


each ‘. 


“EEE 


or 


ote that the car ot 
i nikon beth 
rec 


mere 


<carriage return> do nothing 


The word vith & Carriage retu 


executed. 


as ite mame does 


nothing when 


Ite fun 


igs to repre it line ends inside definitions. 


“sp do nothing 


The ward with a single spa 


name clon 


s nothing ehen 


Its function is to represent spaces bet 
definitions. 


ar wer cds 


“sp*sp*sp“sp*sp™sp § do nothing 


The word with Six spaces 


ite name does nothing when executed. 


ig ta re 
Ons mar 


between wars 


groupe oF 
‘ word. 


in a werd 
in direct mode 


inside a 
ack, wher 
input Lines. 


mocks 


a 
m (the 


mpeg) LAG % "prac 


for LOAD 


é¢., "Values" 4. “ "Values left an top 
#! store number at address 
number adress <->. 
The mumbo at. an top ef it. 
Blois aa gning values to var , and 


the variatl 


it ar = 
therefore be used with 


oan any 
corrupting memory. 


Examples a a! % aot variable “total 


He multiply two numbers 
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number l mumbere - productnumber 


The top two numbers are multiplied together, leaving the result, 


Examples: 


He goes ta =O 


t+ add two numbers 
number i nmumberS -->  sumnunber 


The top twa numbers are added together, leaving the r 


cam les ee 


e+ qoes to 3 


#+! add number to number at address 
number addres 


s an top of it. 


The mumber is added to the number at the addres 


H+! is usec for adding numbers to variables 
appears inediately after the 
any acer and should 
corrugting mamary. 


and ino most cases it 
lable name. It will aperate an 
be to avoid 


Examples 1 total #4! he te 
% defined variable) 
#— subtract number from previous number 


number l numbers -> cif ferencenumber 


e tep mumber is subtracted fram the one below, leaving the 
result, 
Examples 3 te goes toa 1 
#/ divide previous number by number 


roma 


mum 


nder 


Sit quotient 


The Lop number is 
iatient with the 


inte the number below, leaving the 


arm top. 


Camp less ia key 1 % full result 
io to % queries anly 
10 #/ BLE ORE goes ho 1 % remainder only 


#11 duplicate number 
number o> number number 


A copy is number. 
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amo Least A Hit goes to 44 


#11 0 #= TFc ... IF ‘% non-destructive test 
#12 swap two numbers 
number? number 1 ~ 2 omumber 1 rrumbver 2 


The top two numbers are exchanged. 


Examples: 85 #i2 goes to S 8 
"MOD" © #/ #12 He > % mumt num ramainder 
#2 discard number 


riven eee oF 


The top number is discarded. 


2 1 #2 goes to 2 


#212 duplicate previous number 
numbers number -> mumbers numberi number? 


The number under the top number is capied to the top. 


Example: 21 


#2121 duplicate number and previous number 


number 2 mumberl -> sumberS numberl numberS rusumber 1 


Copies are made of the top twa numbe 


Example: AT #EL21 gaes ta A747 


#2021 #= IFC 1... UF % non-destructive test 


#213 rotate positions of top three numbers 
numbers number? number tl -> number? numberi numbers 


The number two down from the top is moved ta the tap. 


Zhamples SB 2 1 #215 goes toa a ae 
#C test previous number is less than number 


number l numbers —-> flag 


A flag is left which is ON if the top number wag lesa than the 
ene below it, and OFF otherwige. 


Examples: 4 RE goes ta OFF 
4 & He gore to ON 


a7 


t= test numbers are equal 
number i umbe : 


& fle 
and ¢ 


top two numbe 


Were equal, 


E 


mpl 


#> test previous number is greater than number 
edo raumbe “> flag 


if the 
Te ve ¢ 


ALTE WAS ore 


#? fetch number from address 
addr 3 number 


The addre 


e ig replaced by the twocbyte number at the addr 


* 


is mainly u 


ado far 


Value 


moles total #9 NCWT a ‘total’ 


ble} 


$+ add string to left end of previous string © anly 
PIrght: 


ring laft~ 


tring =2 img 


The to 
Lrdarn 


added ta the left end of the 


*' there? "hedlot a+ goes to "helio there™ 
- split string after numbered character €>% only 


wring Tuamber <> right. 


string lefte-string 


c split after the given character position, leaving 
the left part with the rem right part underneath. 


Either or b 
position 
then the 


be mull 
rere OF 
is made at the 


se. If the split 
han the string le 
Limit. 


gth, 


Examplesss 
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"The om 


#12 €> anly 
2 rine 
The tep tum strings chang 
emp lcs “hello" “there™ “tirere! hel Lott 
$2 discard string €? only 
asteing a 
#2 "helilot 
% uses the reat of aA comment. 1. a. 


ON CHAN L268 GNF % all channels sounding 


& indicate hex number 


& precedes a hex number, 
or sequence of mote name 


stinguishing it from ad malo mumbrer 


& searches up to t 


between digi 


he mo spac 


next nmanedigit, 
[8 or between & and Z 


amples ig 

is 

. indicate AMPLE word 
ad before ward to make ar 


user werd 


overrid 
a 


weer words which, im 
berately bean given 


is in the definition of a user ward 
S.oan AMPLE word or ward sequence. 


a9 


eafinitian of the 
word. 


whoa 
the original 
eB word wat 


the AMPLE word name to p 
from uging itself inste 
would otherwise happ 


AMPLE 


from a file made wi 
Examples: place with counhing 
; ‘ ” normal 
o % plu 3 ree 
note Lengths 
ko Gave memory Spe 
if start parallel note group 


group, in which m 
@ach musi 
pase 


anclose a parallel not 
do the mv i atlvanceas 
ie). within & 
the previous normal event outside 


playing chards and other 


kes 


raat Length 


de the 


Weth 
Limb t 


Fera, the 
te ved 


plays 
farce or 
Bive 
Ma Ty 


ancdong 


1owithin a 
canteibad 3 


s ancl 
Khe main 
that th 


eceeet 
therefore a 
note. Wher 


gpm 


oe SEAR 2k 


) end parallel note group 
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} enclose 
and the music 
and ti 
348 narmal note. 


Cie 


( for more 


* send command to operating system Command 


of the Line is gent to the operati 


ee 


gl Lequsesets 


anguage entry 


2 Memary-corrupti 


> for 


E 


pyercidd Pra 


can Ge up to plus and min 


enteral y 
onty the the 
iF bs 2a 


ed lang are 
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mL eyes 


mind 
bray 


bE 
ab hS 


multiplying the 


the top 


eh PUES. 


put line in text buffer Command 


member omy 


afer the 9. as 


ine with 


Pees CHER. 


ime lire ia 


fumber, the new ft 


%oadd Linge BO 
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i = Pane 


iS ad 


by the ne 


deat: 


a parallel note qeoun, it play 
fC anivec by earne af 
ta 4 CBS y 


ies ah ol ae 


di. The 


dpecr 2 * 
Length 


buk the mu 


ae * he 
f¢/G) We 
Dye eo ADT OF ‘f h 


set music pitch 


marmmber ei 


dheh range, = 
indi by th 
de Met 


ative numbers and 


third 
econ 


set music voice 
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as the one that not 
will play on. 


mist 
rel WIPO 
the BEST playing ¢ 
Lop, usually used by VO 
Example: Te ”% Use voice to- default 
14, : : oS % chard build-up effect 
< move down one octave 


gatave so tha Line 
am thas : 


“wh Gat 


Ther 


iy witho 
Che ef 


> paleces 
following 
have done. 


by one octave so that the 
gher than they would otherwi 


ample KE te an Ye and a semitear 0 
27? give ‘Word deleted’ error €> only 


Referenc deleted words appear as 


in the text of words. 


94 


e finish note 


@ finishes the previous musical avant (note, re 


licitly. 


Its funetior 
MUSIC Ven 
before 


ig toa align ane 
with the beginning of 


sound word, inetroment ward, ete. 


syenk , 


event oo 


€ start word definition Command 
eshring ~3 


to perform the 


eharacters long. ary 
void confusion with system 
Lett s and spaces 


be ap to and inelucing 1 
are may be us to 
words ance SME Cc aft hy CUP 
should be avoided for most wards. 


The same 
ASCII ch 


ready exists, 
euch tha ALl referen 
1a new cefinbitbicarn. Ryne 
Ss are apeed, and the static player's actions 


weer word of the 
@ new i 


net rep 
dha ow 


any ing us a AMPLE word, other than AMPLE commands, can 
eu in the nition a new word. 


my 


prompt is replaced by «x . 


ween = and 


‘cube © 11 #11 ee He @ % cube number 


camp | 


> end word definition = only 


¢ and # define a mew word to perform the enclosed sequence of 
i wards. 
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> terminat the definition, ch 
incomplete cantrol 
user words. 


ing that there are no 
and oir it on the 


res 


See * for more information. 


* play rest 


* plays & rest of the current note 
voice. 


The length of 
lengths for ch 


total of note 


If the 
the mu 
Tength 
chang 


voices 


no 
The 

tine 

on 


on & 
rt 


les: % isolated nota 


bar ling che Loot the ne igthe in the 
ious aa f bar length se 
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a 


af mote lengths in the bar to oO. 


Examples: 49,0 E Foci BA 


ED we 


A play ascending A 


A aha 


ino one of can 


group, ¢ a.. 3 
BEG caceig . OE 


in normal ar Oup canta 
current note lenghh on 
Padic 

and 
no 


woe 
the same 


The unmadifie 


are ag follow 


vee oan the mot 
for hes cf 


itoane or 
"a ome d 


acide 
the next 


el noke group, 


not play, 
SG 


to future mormal and group words of the sam 


In normal oup conte 2y the note callie the NOTE playing 
action: 7 


MUL 


by NOTE 


& below the note. 


=f 
fic paramebers can 


BREET 


c AES 


ape 


2 an ampli tt 
changed by 


anvelone 
PY ACH, TECAY . 


be 


When 


TTACE 


DEOAY 


EGRAD 
3 EGRAD 


AGATE set amplitude envelope state 
PL ae CAS y 


the amp) i. de erved co 
the Off sootioan. sina a 
ren es 


GN SBATE 


Normal 
and aff 


to notes 


AGATE is 
iS needed. 


ed when inde 


dent conte 


envelope 


AENV select amplitude envelope 
mimber 


@ENY cele the mum 


doenvelope for. 


by the curr 


channel its amplitude envelope. 
The iplitude envelope of a channel controls the amplitude along 


with the AMF Ling, varying the amplitude wi 


chim @ach moke, 


The numbe 
envelope i 


TLL be 
ay SIMEL 


ito tO, or an 


at zero, giving 


til they 


SOUND perfec 


Fal 
5 
R 


SL MF 


Examples: AENY he 


SIMPLEA AENY he 


anvelop 
default envelape 


OE Er 


organa # ¢ram varia 


ALIGN ensure text cursor is at start of line 


to the 


LET 
de wore, put 


UP prer 


AMP set amplitude 


Pr he SS a 


for the channe 


wimum) . ie 
flume ge 
wide ¢ 
kirmg & 


pan for 


-O For all other 


& CHAN 12 


AMPLE restart language Command 


AMPLE. restart 


he Langue 


ett 


The program and text are ci archaci. 


APPEND Command 


The test 
the buf 
the last 


econdb it" 


AND AND bits of number with bits of previous number 
“Lo onumberS  o~> mumber 


cal AND af the 
Ss as a Ff] a 


ponding 
if both 


AND 
lags (ON or 


mt 


rumber ir 


ASC convert character to number in ASCII €> only 
etring 72 mum 


ATTACK set attack time of ADSR envelope 


numb 


current 


velope, which will 


“up oof the 
gate burns on. 


at the start 


Line, 


uni 
he ran 


whatever 


qoe 


ar modification 


O, 


B Play ascending & 


‘Ro plays the note B above the 1 


See A for more infarmation. 


b play descending B 
‘bo plays the og B below the la nevt 
See A for more information. 


number addres 
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byte ef the number is stored at the 


ee #5! aopeare 
é ono any addres 
void corrupting memory. 


immediately after 


that tworebyte values are stored w 
and the high by the addr 


oO value 1 H+ #H! 


#Bi2 swap high and low bytes of number 
number lo om maumbe 


The high and lo 


Exameles 


#B? fetch byte from address 
nmuulyene 


1 


foo as the high byte, 


Values 


righ byte at t 


address 


address on tap of 


A VA 


s and should therefare 


tare O in high byte oF 


by a mumber with the byte 


ered with the low 
plus 1. 


1 od ERS * get high byte oF 


ble name. rt 


be used with 


low byte at the 


at the address 


byte ak the 


“value 


TLergth me 


arin 


He 

4 

% unite per bar 
BAR ra time (3 quaver 


192 


for 
per 


get for the 


per bar) 


bard 


c Play ascending C 


the note C above the last nete 


R 


See A for more information. 


c play descending C 


the the 


‘ec ple 


See A far more 


CHAN select specified channel(s) of vaice 


made 


the currant voice 
tof Future 
channels of a voice are 


channele tirat the voice owna (those that have been agsig 


2 ary be 


the ounaber of a the 


ocd. tf the 
all the channe 


Tf the argument 


lone 


ber CHAK 
CHAN 
CHAN 
CHAN 
CHAN 


and other channel of 


of the 
44N Call 


lection after a 
tec). 


CHAM OR 


Ye 


rang macofter add 


CHAM detune 4 channels 


CHANS assign channels to voice 


er m5 


the current 
channels a 


= 


The nunber of E 
can only be a C irs ak 
odd-numbered and the even~nunbe: 


be even, that is, channels 


YoLoces 


VOT 


SCHR convert number to character in ASCII <= only 
> being 


ris 


Je Tf the number is 


rane 


mod ess 


goes t 


CLEAR clear text buffer 


2th ANGE sa iG? Ge Heue 


The text buffer 


Cieke cot, LB. 
CODE 
ab the is called, i AU 


tao numbers to the proces 


anc orevhurins tao cumbe 


apd CA} 


cant exits 


be Left 


delehing wores and Lines et 
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CYCLE set depth and period of cycle 
periodnumnber cdapthnunber 


envelope in to a repeating up/down ehap 
i f g up 


woh 3 vibrate 
of an upwere 


is 


range 


ative depths 
ative’ peak, ao 


arqumnen 
rant i 


Ctr prev 
nd unite. 


are in the 
EGRAD anel 


scpmernct  weqee 


envelope created by 


CYVEL 


this when created by yment wards: 


felon 


% set 
A Up ove half period 
“4 down aver halt period 


Exampl Hi 

% fast vibrato 
2 EMOD % s@lect enve z : : ation 
BS) Si CvY ELE % (Ses perioe 


% Siren pitch sweep 
2 EMQD % select envelape @ for modification 
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iodo and ane 


per depth 


¢ for modification 


oun depth 


the mote DO s note. 


See A for more information. 


d Play descending D 


the note D below the last nm 


mare infor Cre 


DECAY set decay time of ADSR envelope 
number -> . 


current envel 


The dacay 
after it ached ifs maxim 


, stone when the ched. 


madification 


O45 to get to Loo 


appre 


DELETE delete word Command 


DELETE remaves the named uw 
dynamic players and sounds ar 
actions ar reg 


ward, freeing its 
opped, and the 


DELETE should be used with care as its action cannot be 
reversed. 


DURATION wait for a period of time 
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at 4 


falien behind time 
ad up after a F 
nat 
pup td 
Ar acer 
sk DURATY 


rary 


tre 


the last mote. 


EBIG set normal/magnified state of pitch envelope 
flag oo 


affect on 


rohas no eff Weed for 


Normal 


fing is set up by ES 


Examples 


or moadificatia 


%~ select envelope #e 
depth 


42 CYCLE % 1s period, 1/4 
SBTG “A 3 


- 


ing 
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EDIT put text of word in buffer Command 
peaing o>. 


im the buffer, 
Dier=: 


The text of the nam 
the ex 
with ling 


Note th rs are not in wore 


fron 


EGRAD set envelope segment gradient 
differencenumber fLimenumber 


uence 


the numbered seqmant in the current 


stiones the change in 
divid 


with amge hf 


and the 
duration of 


po mah 


ALEVE 


reks 


anvel o 


im) Ser 


botieam duria 


ELEV set envelope segment level 


rvuuimbegr me, 
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level of 


leormumnbered seaqnent in the 


Value of a qment i 
a going on to t 
or past the 


value that the envelape 
{ Z Tf the envelope 
seqment, i 


rget 
immedi a 


Value i. 


me 


amp bes 


ij ‘% qmerct 
% rete) mitone 


For mec 
bend 


which are 


EMOD select envelope for modification 
muninks ee Ee ae 


EMGD 
madi fic 


® is the one 
cH 


Are Warch, 


rime 


ct envelope bo for modifi 


ESECT set up envelope sections 
onnumber repmumber of fmumber 


ESECT 


ete the mumber of 
of the curre envelape 


af the three sections 
mado otxdi. 


ng a new 
and ERIG. 


2gmant 1s 
programmable gr 


envelape, with 


arranged in ac Ins 
respon to anvelope 


Lo dn 


Sep. 


the ne 


VelLona runs 
hol 


alue cor 


in each eec in 


10 
io 
Ace 


tor 


The Gir arte 
differe 
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EVEN leave ‘even channels’ group identifier 
2 7 mueberc 


the argument of CHAN to select all the 
nels an the current voice. 


EVEM CHAN Ci AMF ” 


en chernele mat sounding 


F Play ascending F 


"FS plays the note F above the 


See @ for more information. 


¥ Play descending F 


‘f° plays the note F below the 


See A + more information. 


FAST advance time 
Mumba 
the timebase forward by the number of 
1 (all players} run 
ant per of time ab me meu act. 


iod 


equiv 


The f 
state 


ast ti 


(after 


LS bh S. Prose 


The range allowed is © to 


Ex amp lets 192 1&4 


sip lo 4/4 be 


FLUSH clear waiting sounds and reset time 


Any sound requests that 
cleared, and the pla 


ely. The sound that 
fected. 


next 


und will play i 
when FL. & 2 


USH is ey 


FLUSH is done 
(when a ir 
most pragrs 


diy by GO and the keyboard interpreter 
dy, and will oot be used expl ly in 


Exampt “warningetane" € % plays immediately 
PLUSH warningsound 


ON GATE too0 DL TON OFF Ga 


L11 


FOR ¢ start definite loop €> anly 


number . 


car oanby 


AR ARK 


nothing 


for mare informatian. 


FREEZE start/stop timebase 


CIN F 
OFF 


to coanmbkinue 


While all 


aubomal when an error 3 


Fone tan 


SLAM 


foo hala 
M 


YS 


Hi 


FM set depth of frequency modulation 
Pc eat oo 


the depth of frequency modulation of + 


current 
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imple 


Flere ald 


components 


UND 
Pe 
1 SHIFT 


plays the 


below the 1 note. 


See A for more information. 


GATE 


myer do} 
fagen | 


ampli tude 
aire On or OFF 
erveses thf 


gle the cure 


anes] 
the 
phat 


tions 
section 


an: mave to 
Ores mover fo 


wari) an 


the Qn sectian 
on anc off 3 


amplitude envelope 
7 @ correspond 


in the 


ho not and by Gah NOTE 2EST playing 
actions, 
60 start all players together 


All the play 
that the first 


ar 


doaft 


players with 
ae 2 FLAY ; 


ia ancvert Fer 


Ay insl 
AYt ina 


GVAR leave address of location for global variable = only 


GVar 
AR a 


er 


pl 


VaR 
one pi 


line from keyboard €& only 
mai rey 


a lina of 
raturns The 
the etrirg. 


The DEL 


the Line but | 


ignored. 


ayes Ur 


% input 
UMTN'  & 


mun 


i) rl 


conti 


players 


by «@ 


definition 
idle until bey down 


idle until key up 


Layer, here 4 


p 


rELS 


anally. 


Foo... JTF and TF 
£ execubhed candi 


anly be used inside words. 


.IF end conditional 


ane TPO ow... FPELSE 


a0 Lona 


INDEX leave loop index €> only 


. > numb 


Ro Lowp 
Lop cork 
time araund the Loop. 


INDEX leaves the 
foarbairs 4 


d and cleeree 
time arcuned, it 


by one 
CHS 


PFOR rely tt is, 
anrveyk 

y be wer 

Veountdown' © “% print numbers fr kao dt 


is 
FOR ( TNGEY MCUT SF oP FCHE ML 


% trematoye 


s following m 
to the oc 


Paral 
sien ee 


e 


nq number 


string is found, preae 


acving +t 


ring ie mull 


LIST display text 


The contents 


an the 


ding rum 
the tr 


roand dot) so 
keys and 


COPY . 


LOAD load file 


Command 
string -> . 


named file is loaded as us = cl 
We cd 4 


mppec, anc 


a 


mamic play 


have been created by SAVE. 


Examples 


amo bes! (CWATY 
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Max 


MEM show memory usage in bytes Command 


es 


+ 


the mumber of byt 
al number of byt 


memory may be 


iler thar 


the largest 
yure giver. 


, O players, i¢ 


Fr 


MIN leave least of two numbers 
ruumb z 3 it 


wee ge 


hwo numbe 


and the other is discarded. 


Examples MIN goes to 4 
MODE enter specified display mode Command 


mie 


gpecified display mode i 
dy yramiec 4). 
player's 


meme y 
and re 


yamples a “ anter to mode 6 


NEW discard user words Command 


All user words are discarded and 
FrermUuse. The ei Gutter nat 
and sounds are shapped, and the 
reset. 


@ made available for 
Li dynamic players 
actions are 


aver 


NEW showld be used with care ag its affect cannot be reversed. 
NL Print new line 


Carriage return/line feed ig gent to the geresen, maving the 
curser to the start of the next line. 
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arcs ey 


Lohse oppo 


CN. 


WAS 


vious 


NOTE( start note playing action 


NOTE ( «a. PAQTE 
wing 


ot gees 


ed. They determine 


The music wear their 


the 


wor cd 


Boor! 


includ 


ie resp 


The NOT: 
with theee 


oe pitch m 


NAM y 
8 aes 


of the previous 


The default 


yelon@ gates on 


This would be 


NOTE C DURATION VOICE 


PITCH ON GATE INC 


The NOTE playing action to this ty SCCE 


mph 


“transpas 


tion" € ” minus one tone 
NOTE C DURE 2 


rioN vote CH ON 


INDTE > 


H+ CHAM 3 


voice and 


TION cluby 
TEN dubyverd 


¢ 


NOT! 


playing 


IAG 
ian for th 


See NOTE 


for more infor 


NOUT Print mumber in decimal 
miuuinki ger os 


mel cles dial, 


S4 NOUT 


"Bitehs " OUT MOUT 
prints F 


&NQUT print number in hex 


member = 


EA 


ODD leave ‘odd channels’ group identifier 


2 oT mumbvear 


ant for 


a group identitie@r with CHAN.  CDD 
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CHAN selec all the voice’s odd channels. 


ample: QOD CHAN ON RM 


OFF leave false flag 
. ove mumber 


OFF leaves 0, representing the ‘false’ flag value. 


Tt is used with cammands and other wor 
argument, and in logical expr 


a flag 


ons. 


OFF is al ‘na channel fier for CHAM. 


GOFF CHAN of i : e ao that 
channel igne 


OFF PRINT 
flagvar #7 OFF 


wtf 
flagvar #? NOT 


Exampl ae 


hurr op 
equive 


OFFSET set frequency offset 
ruumbaer oo 


OFFSET 
which does mot dep 


amount 


of the channel by a constant 


ances between the char 
dowith mod 
man alee 
naee 
dowith changing 


pitches 


The number supplied ta GH 


unite, with a range of 


the frequency offee@et ino 


SOUND se 


af all channe 


motes 1 


ON 


ON Les “hrue” flag value. 


words 


on 
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OR OR bits of number with bits of previous number 


mumberl mumber2 => numbe 


Rach bit ef the resu! 
bits of the two numbe 
numbers are fle 


OR of the corresponding 
flag operator if both the 


mph ees 1 
H#Lio -1 B= lea tf #= OF 
“4 

#OUT send ASCII code to screen 

number m3 
The number is the screen via OS 
Examole: ti BOUT ‘% tlear t screan 
SOUT Print string €> only 

string 2 a 
The str tag. printed on the ser 
Examples “hella SOUT ingide a word, prints 
SPAD Pad string with spaces €> only 


cing nunber 


string t 
shar th 


length, 


hella" 


Number fielerumbar - 2. 
#OUT os 


Ant 


“sooo Leb 


PAGE set page mode state Command 


hag 


cantre 


mode oon 
moche f+ 


When 
be down 


2 SHIFT | 


to 


amp ler cit 


SOWROD TE % display text page by page 
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PAIR leave specified ‘pair of channels’ group identifier 
HL mumbo ee St 


FAIR conve a channel number inte 
ding channel pai 
nuunber and sele 
pair oon the cur 


mu 
that ¢ 
mt vod 


PATR is 
pair in 


tral the tea chanr 


Example: 1 


PENV select pitch envelope 
number ob 4 


ine coer 
ho anvelop 


for use by the current 


The pitch 
PITCH, TUN 


of a channel controls the pitch Calong with 
and SHIFT), varying it within the note. 
The number ia ar 
enyvelape identifier 


velope number in the range 
le 


Lo te io, ar an 
toby SIMFLEP (or SUMPLEAD. 


Newly selected envelopes are at vero until they receive a gate. 


& 
anvel 


cin 


amples: 


AENY 
vibraF #7 AENY % 


variable 


PGATE set pitch envelope state 
num * 


FGATE canter 
PE oe 
determines 


the current channel ° 
af the Gn or Off 
he sence of the gate: 


pitch envelop 
stioan. A. ae 


ON FGATE get gate on: move 
OFF FGATE set gate off: mo. 


to start of Un section 
Oo start of Off action 


PGATE is used to control the pitch envelope independently of the 
amplitude envelope. 


PITCH set pitch 
Member 


PITCH sets the base pitch af the current channel. The sum af 
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HIFY, TUNE anc piteh any 
piteh. 


pe valu 


lgech ty mabe ty 
nok 


the MOTE act 


jem) to get the playing 


Fitch 
and anc 
of pitch 
SQUND se 


Examples 


“hoki ycor 


1G DURATION 


PREP -& 


PLAY( start concurrent sequence = only 
miunber  - 


PLAY O wae . 
cancurrently with ¢ 


to be executed 


f wor 


aque 


PLAY ¢ dynamic player which is 
2 is doing nothing when it 


sion an the next 80 


. fe 4 
pendirne 


nighed. 
PLAY ( and OPLAY can only be tied inside words, 


Examples: 


“ pisece for two players 
a vo 2 PLAVE 

1 PLAY C insl 
@ PLAYC ins 


SCORE parti) FLAY 
& parts FLAY 


Gt 


"canvas" © % play background notes 
1 PLAYERS “% interactive sound editing 


i PLAY ¢ 
SQUND SCORE 16, 
REP < 4 FOR( CEGB )FOR ) REF 
PLAY 4 
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YPLAY end concurrent sequence 


PL 
anc 


Cy. 


quar 


See PLAYS a 


ier. 


BArorn 


PLAYERS create players 


number -> . 


aa PIGHS 
cnet 


PNUM leave player number 
2 oo Runge 


PNUM 1 the 


at 
each athe 


riumbe 


PAM peur 


Pas set stereo position 
Giumber 


of the channel. 


imum lett} 
tion to 


imum right) 
»  SOUNEE 


positi 


ON CHAN -3 FOS 2% put all channels 


“mobile! =< 


SCN 


RAND? 4 #/ HL #2 FOS %” random position 
ON GATE 10 DURATION 
10 Db TION 


PRINT set printer state Command 
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flag =>. 


= 


FRINT cantrols the printer. When the printer is turned on, a 
text sent te the screen is also sent to the printer. 


ON FRINT turn printer an 
OFF PRIMT turn printer off 


PVAR leave address of location for player variable = only 
» ovr address 


FVAR leaves address of a reserved two 
the player. Tk is normally used by 1 

make a simple named variable which ha 
each of up to nine players. 


‘pyte 1 


a separate locatian for 


PYAR variables are used in words that nm 
but independently in a number of play 


Teo uy fanec 


Example: “localtran" © PYAR & 


QKEY test key status/get bis 
negative meet boa i 
ro ae Fi 


MEKEY teste whether 
input buffer. 


or gets a character fram the 


Given a 
niumberr , 
not. Se 
the neg 


neg 


ap feoam the t 
number. 


the number, 
if there is 


S¥ shauld mot be us vith number 


“Tak-state” ¢€ -97 a 


RAND? get random number 
o> rhamber 


RAND? peeeecduc 


@e a randam number ia the range 


samples RANDY Os, % give randam flag ~- GN or OFF 


RAND! set starting point for random numbers 


number ob. 
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RAND! set: 
RAND? generate 


er seed. For 
sequence of mumbers 


randam mu 
= the same 


value set by RAND!, 


The seed normally the last mumber generated by RAND Za] 
setting it ta a mumber t 1 from a rancdom sequence will 
re-start the sequence from that point. 

Example: restart #? RAND! % re-starh particular quence 


RELEASE set release time of ADSR envelope 
meebo 


RELEASE 
will norm 


Lime of rant eanve 


set ups 


the re 
y have been 


Lope, which 


The 


any 
Lam Ng} ne 
Followed 
RELEASE sets the time, in mend uri ts ta ge 
from maximum (127 units) to 2» The range is 1 to 
Note that if a lowered sustain level uged (a level less than 
127) the rele time will be correspondingly shorter. 
amples m lape i for modification 
% ANG 
% during or 
REN renumber text Command 
yunbers the lines in the Firat 


Line 10 and successive 


REP ¢ start indefinite loop 


REF OC 2... 2REP enclos words that a to be 
indefinite mumber of times, with JUNTILG pre 
exit from the loop. 


The sim BK 
until ESCAPE 
canditianally. 
word att. 


Loop es con 
YUNTIL GE ts ined doobo 
a flag and if ia GN, 


Uo ta JUNTIL CS are al Lowe 


ants repeatediy 
it the 


arch 9 Fe sano oanly be u words. 


Ce 


ho A walk for 


127 


3 ea 
) REP end indefinite Loop <> only 
REPO ww. IREP eneios words that an 
indefinite ar conditional 
exit from - 
See Fr more informs 
REPORT report error location Command 
REPORT shows wher error occ Po 


word that 


nium 


arin 
gener 


number 
hhe ww 


Ling and 


nee the 
Fora ad 


i ineli error 
% % promot 
REST( start rest playing action €> only 


when 
They determine 


The playing 
mn 


how th 


The music 
anby a 
sound worcdes 
the appronmria 
the event. Th 


sinte each @ 


La reeposible for the creceding duration. 


sequence is Lled by @, and is suppiiec 


geen by 


oy 


Slaying achion for r 


% se) 
% turn 


This woule be get bys 


VOICE 9 


action 


La 


YREST end rest playing action €> only 


RESTO. Ws 
playing act 


of wards as the 


SREV reverse the order of characters 
string -> reve d-etring 


The ore 


characters in the string is 


Examples: “hella! leaves “ollie” 
RM set ring modulation state 
flag he 


RM sete the etate of ring medulation of the current channel, 
which must be add, by the even channel of the same pair. The 
flag determines the state 


ON RM turn ring modulation oan 
OFF turn ring modulation af¢ 


The add channel’ 
auxiliary ou 
ef ite main signal. 


multiplied by th 
This is 


even channel's 


The timbre of the mocdul nal 
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requency rabio or pit 
ison and oo produ 
those of simple vibratin 

timbre is brigh 


Lo Frecuenny 


Simple intervals such 
! ar monic ceampornents , 

ahjecte guch as strings and air 

and depends relative 


hop occ changing 


an the 


More di 


very 


rigid ser 


nO UT & 


OFF RM. 


SOUND par farm 


Examoles Semgaund © 2 CHAM 
Lo CHAN ON 
2 CHAN ET 
SAVE save file Command 


string 


The user words and text the named file. 
memory if compac all dynamic pl dures oppec, 


and the static player's actions are r 


Tf the user worde form a camplete pragram, it usual to put 
just the name of the main word (and a comment) in the text 
buffer so that RUN will run the reloaded pragram. 


Tf only user wor 
before gaving t 
add to the fil 


averdd, CLEAR should be exac 
that would otherwise unnec 


LEAR ‘th ral let text 
Mah h 

y Kod nik esr" % date 

“SO. play % ame main word 


SAVE 


eg cs 


yo oho run 


y 


% at the start of each line is the prompt, not 
part of the input line.?> 


SCAN repeat input line with variable number Command 


SCAN accepts a line of words and then interprets single-key 
commands which execute the line. @ single mumber is supplied to 
the line and displayed on the screen. The command keys allow 
this value to be altered on each execution af the line. 


SCAN is mainly used for experimenting with sound words, sweeping 
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arameter 
pump 


consume the 


Exampl SCAN PITCH 


SCAN VOICE an 


The initial 


actions toa their 


SCORE also the NOTE, REST anc 


defaults. 


192 BAR 


amples SCORE EO hE gnature 


SHARE use specified player’s voices 
number 2. 


Lhe mumber of the player whose voi 
ecific sound ammands issuec by 


VOTCES, CHANS and SOUND affect the » but 
each player sele yoic do ochaner ng YOL 


and CHAN) independentiy of other players group. 


When a player is own group of 


voices. 


amp Les: 


% play-time 


1 SHARE 1 VOT ‘% alter voice 1 of player tf 


PANUM SHARE wh rt to own voices 


% dynamic voice agsignmeant 


VOTCES 


PLAY 


SOUND ) FOR 


SHIFT set pitch shift 
number - >. 


ato in re 
pitch offset 
pitch envelope 


th oof the note 
it the & 


The mim 
with a: 


froin middle €, 
value to zero. 


SHOW show user words Command 


SHOW d 
current 1 


number of all 


is 


mp les 


Sync 


» Ffiag 


which is 
Zero ar pas 


: let 
it was 


the ton nuaber 


wag negative, anc 


SIMPLEA leave identifier of simple amplitude envelope 
oo umber 
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SIMPLEA is the default amplitude envelope selected by SOUND. 


The envelope an immediate attack and 
a elightly red su 
af @ach note and separate successive notes 


a 


ENY are the default amplitude 


eh 


SIMPLEA AERY ws 


act SIMPLEA 


SIMPLEACT select simple playing actions 


SIMFt. E #2 the default playing ac 


clans for the player. 


ce 
with 


fer changing ong 
TIE wee (TRE. 


ar more 


to restore normal ac! 
RESTO we. ) 


tans 


SIMPLEP leave identifier of simple pitch envelope 


sow number 


SIMPLEP 


es the defa. pitch 


lape select 


The shape of the 
ett the pit 


SIMPLER ace: tus 
an 


with FPENY ta 
hannmel. 


SIMPLEW leave identifier of simple waveform 
Huntress 


SUMPLEW is t 


SIMFI 
current 


with WAVE 


Oem ane & 


fog bens SIMPLEW WAVE Ve 


SIMPLEW 


SOUND prepare for new sound 


inning of each inetreument definit 
mp le umento Tk ec] be 
3 gnment, directly or 


LOH a 


ven oe 


rumen t 


up by SOUND ie: 


cannot fet door a veri ce 


“simple” 
SCUINT he 
1 WAVE 


°° GEM 2 


SF print a space 


= NOU 


STOP stop players and sounds 


t 
piece oremates 


the cumbier 


mioumb ae 


&$STR convert number to hex string representation <>? only 
TY ~> string 


STRIP remove leading spaces €> only 


ringio ow) gheing 


of the string are remove 


fore decacing mummers 


or irrpect ings b 


SYNC set synchronisation state 
#1 * 


chronigabion an 
schreand c 


The phage of the odd channel’ 


reget to 2aro w 

yo ooutmeck negative or 
ce Hiliary outout signal is a twe 
an of the main signal. 


signal 


even channel * 
p zero. 


sigm-anly ver 


LEY 


d arn tt 


high 
cole 


UNE performs OFF SYNC. 
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SUSTAIN sets sustain level of ADSR envelope 


ert er 


the note o 
ig, the amplit 
imitely. 


ide Lind 2 omne e 


for mocdific 
anve lor 


= 


of the mast 


cantrols all DU 
Tt does mot contral envy 


and therefore 
or frequenc 


secand). 


cmcdd . 


dauble normal tempo 


TIEC start tie playing action €& only 


OF wore 


The playing 
words such 
how the 


when a mus 
They determ 


The 


music 


irel alf-contained as 
igh the playing action which contain 
sound ware y the music. Each mote, and e lis 
the appropriate playing action with data giving a description of 
the event. This imedued the length of the previous event, 
since each event is respoasible for the preceding duration. 


vy 
¥ 


group and thei 


The TIE( ... TIE sequence is called by /, @ and ‘3° 
supplied with one number: 


y» and is 


prevnatelength - Fs w% 


seen by the action 
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for chars 


be bys 


TIME leave value of time 


TUNE 


TUME 
alia 


The 


number 


aah 


PUM TL 


set tuning of synthesiser 
et 3 


gets a pitch offeet which 
wing it to be tun ar daw 


number offset in Lath 


UNTIL ¢ exit from indefinite 
REPO ... }REP enclos that 
indefinite mumber of ti with 
exit. 
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DURAT 


time 
will 


t 


ecpLiee: 


ale 


TOM to # 
such 


C FREF 


fo mat 


ry 


semitone 


loop 


a to 
YUNTIL ¢ 


CLT: OF we 


€? only 


the 


to go before 
Aas time p 
Voit goe 
e af TIME 


E 
ta 


ind <: che 


the whole synth 
ch other instruments. 


“nite in the range 


<> only 


be ex thed an 
providing a conditiona 


information. 


VAL convert string to unsigned decimal number €> only 
string -> remaining i number ON if found 
~ > Pemaining Ce if moat found 


string i138 
der. The ecuinbs r 
wae found, OFF is left. 


decimal number, leaving the 
eft edith GN on top, or if ma mu 


iqnared 


Minus signe are not recogni sec 


(hhey can be removed beforehand with 


ample: womoe oO CIN 


&VAL number 


nao ocumber CHM 


convert: to balla aia 
Abn Ej 


nder. 
rid, 


string gaving the 


no number was 


€ 


is left. 


are met dan can be removed bet orehancd 


BO BAL fey "g 
VERSION return version number 
wae mirmbyer “ 


indicating the ve 


Va 


camnle: 


VOICE select speci ted voice of player 


the curr 


i 


Lp We 
motwe 


ko the player in 
Bet @N2 Gu dummy yvortel: 2 


yvolce 


player 7 
with twa 


in 
ingter 
ingtr 


WAVE select waveform 
nusber - 


a waveform for use by the 


a waveform 


Wave? CNT 


WMOD 


For 


ie. Vind i 


waveform poainke 
The range 1 ints 


the 


= gaund until 
gen upda 


ip ies vaform using RAND? 
averar it init 


on 


4 tes 
RAND? 


af corm 
1 WMOD randwaye i 


WG? read 
Pointnau 


TMGE® 
os 


cop. 


ant 


waverfe 


uel 
ifying 
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ar Oo ta ld 
anie in 


e “or the ma 
waveform should 


4 strong 
imum amplitude (1 


The harmonic mumber has a 


The new harmonic way 
Chak Rar 


waveform until 
t the currant 


" 


% create wavet m Literal data 
tL oWMOn van waveform 1 


WZERO ae Oo all harmonic 
2 WHE % ang fun 
& wy! 4 medium ire 


7 WH! 
WoC 4 


SCAN on harmant 
WH! WHE WE 4 
ON GATE 


Moorary were. 
“A OM sound wu 
waved orm 
ampitude of 


SCAN 2 harm fe 


“rampwave! € create lo filtered ramp 


27 IMDEX &/ #2 ve 
TNDEX WH! ) FOR w 
WHE WOO 4 ‘s 
WHG convert harmonic waveform to geometric waveform 


he of the harmonic waveform buffer 
WHID, inte geametric rmoin the geamtric waveform 


ffer will normal 
ani wave rim by WOO, but 
efore ney Bo. 


t 


WRITE display text of all words 


the text of abi wu 
y be print 


words 
pooled to a 


eh te 


A dummy definition of each word 
t whatever tt order af the da 
to a file with =SPOOL and the 
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with #EXEC, 


Examples: ON PRINT WRITE 


BROOM) 2 orink proce am 


soool text for 
BZ with word peoce 


WMOD set current waveform 
mumber oe . 


the number of the wavet to be modified. 


mebeic wave? 


by WMOD. 


m constr @d with or WG! to the 


waveform | moditicakion 


WZERO clear harmonic and geometric waveforms 


the harmonic waveform to gerea, 
Wavforin fo: sero. 


harmanice 


necessary if abl te harmonic ampl3 


xoR ex-OR bits of number with bits of previous number 


the logical 
the bua numbers, 
ho the numbers are flags AO ar 
equivalent to de NOT, 


amples: 


Notes 


Notes 


Notes 


Notes 


Notes 


Notes 


Notes 


Notes 


Notes 


Notes 
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